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ABSTRACT 


One hundred and eight grade one subjects were 
randomly assigned to three tactual discrimination problems 
(an intradimensional, extradimensional and control shift) 
and three verbalization treatment groups (spontaneous, 
assigned and no verbalization). The three shift problems 
involved mediational transfer of some kind from a training 
to a shift problem--positive transfer for an intradimension- 
al shift, neutral transfer for a control shift and negative 
transfer for an extradimensional shift. The verbalization 
treatments required the subject to overtly verbalize labels 
(spontaneous or assigned) for stimulus cues in the training 
task, before the instrumental response was made. 

The trials @tcovcriterion, percentage, relevant and 
CoOcalpobserving per trial ‘of the experimental groups were 
compared. The results indicated that the intradimensional 
shift was learned most rapidly, the control shift at an 
intermediate rate and an extradimensional shift most 
slowly. Immediately after the shift, the relative amount of 
tactual observing to the relevant dimension was greatest for 
an intradimensional shift, intermediate for a control shift, 
and least for an extradimensional shift. Verbalization 
treatments facilitated the learning of all three shift 
problems and led to a greater overall tendency to tactually 
observe both of the stimulus dimensions. It was concluded 


that attentional mediation was involved in discrimination 
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learning and that verbalization encouraged such 


mediation. 
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CHAPTER I 


INTRODUCTION 


The present study is an attempt to clarify our 
understanding of the functioning of mediation within the 
context of discrimination learning, and to investigate the 
effects of verbalization upon such mediation. 

The nature and role of mediation in learning, 
including developmental changes in mediation, have been 
issues of particular interest in psychology since the early 
nineteen fifties. Mediational processes appear to be 
involved not only in simple discrimination learning, this 
being one of the essential functions through which the 
child makes sense of his environment, but also in more 
complex types of learning such as the establishment of word 
meaning, the growth of concepts, and in creative problen- 
solving--all issues of vital interest to the educator. 
Mediation theory provides a useful model for investigating 
such educationally relevant processes. 

Briefly, the mediational model assumes that a 
person makes an implicit response to some external source 
of stimulation. This in turn produces an internal 
"response-produced stimulus" which elicits an overt 
observable response on the part of the subject. These 
events may be represented thus: S - r - s - R (Kendler & 


Kendler, 1966). The covert response and associated 
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stimulus constitute the mediating response. The nature of 
the intervening process has commonly been left unspecified, 
but) current exploration of discrimination learning has 
encouraged some theorizing about and investigation of the 
mature of mediation in such learning. 

Among some earlier work on discrimination learning 
(Kendler, 1963), implicit verbal cues were suggested to be 
the mediators, but more recently several authors (Turrisi, 
1970; Wolff,1967a) have argued that the essential elements 
of mediation are selective attentional processes. 

The debate concerning the functioning of either 
verbal or selective attentional mediators in discrimination 
learning, often presented as though one process were 
exclusive of the other, is addressed in the current 
investigation. Specifically, the issue of whether or not 
selective attention is involved in mediational behavior is 
explored by examining the tactual observing responses of 
children in a selection of discrimination learning tasks 
which have been designed to investigate mediational transfer. 
The tasks employed have come to be known as discrimination 
shift tasks. Perhaps more importantly, the study investi- 
gates the possible influence of different verbalization 
behaviors both upon performance on transfer tasks and upon 


the functioning of selective attentional responses. 
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CHAPTER If 
THEORETICAL AND METHODOLOGICAL BACKGROUND 


the, term mediation ws defined in this study as: 

~ 5s «= 4 LeSponse Or Series or responses, 
which intercede between the external stimulus 
and the overt response to provide stimulation 
that influences the eventual course of behavior. 
These responses may be overt, but they are 
originally presumed to be covert (Kendler, 1963, 
Deena a) 

Jensen (1966) differentiates between people who may 
be described as mediators and those described as non- 
mediators. In a non-mediator responses are made more or 
lessmdtrect ly to the sensory input as ict Ws encodedvin ‘the 
Sensory areas Oroithe brain. Ihe mediator, owever,) as 
further removed from the sensory input since the sensory 
stimulation sets off a chain of verbal or other associations 
and the subject responds to these. 

Twoecruter lar of medptacton. saccordine, to Goss UL9 od) 
is that it intervenes between initial stimulation and final 
response and that it has an effect on the occurrence or 
strength of the terminal response. According to Gollin and 
Saravow (1969 )) theeessential attribute of ditferent) forms of 
mediation is to modify the environment to which children 
respond. 

Theré: d.esa Sshittwin salienctes. vin causal 

Suatriyutuons, Lin tite ability eto dintesrate events 
over time, in the ability to be selectively 
attentive, and in the ability to shift behavior 


in the face of changing environmental demands 
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This ability to reorder the significance of environmental 
events, they claim, is attributable to both the emergence 
of verbal mediation systems and other types of mediation, 


such as attentional mediation. 


The Role of Language in Mediation 


Attempts to explain differences in children's 
approach and solution to discrimination tasks with age have 
often suggested that an increasingly important role is 
played by language during development. Whereas younger 
children appear to approach discrimination problems in a 
random fashion, not dissimilar to rats, older children go 
aboutpa task more thoughtfully, “. 9. . their behavior 
appearing to be under the control of stimuli emanating from 
elsewhere than the external environment" (Fellows, 1968, 

p. 76). This gradual change in the nature of responding 
can be argued to be closely connected with the development 
of verbal mediation, which is defined by Jensen (1966, 

p- 101) as "talking to oneself in relevant ways when 
confronted with something to be learned, a problem to be 
solved, or a concept to be attained". 

Luria (1969) sees a link between verbal mediation 
anduthesartentional pehavior of children.) (He claims that 
the act of Jabellins a stimulus has the immediate effect of 
digtinguishing it from other stimuli in the environment so 
that the child is more likely to attend to the labelled 


stimulus. During the course of development the child learns 
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Co point “to'wob jects’ "to Mote! their *posiiti onlin ispace,y but 
when he uses a specific word to designate an object he has 
achieved an important tool of self-initiated feedback for 
the processing of environmental stimuli. Self-initiated 
feedback of this nature is a mediational process which 
lurvaecalile **voluntary attention". 

By ‘voluntary attention’ we should under- 

Sterna a cvetlex s act, ssocial in) ortein wand 
mediated in its structure, in the presence of 
which the subject begins to guide himself by 
the very changes which he has produced in the 
environment, and in this way he masters his own 
behavior CLuria?y "1969, +p. *P49'):. 

Mediattonal learning? "aecording to®Luria®( 1969); eis 
unstable in preschool children, while in the young school 
child mediation is controlled by external speech stimuli. 
However, older children are able to use "inner" mediation 
where a system of inner speech signals enables the child to 
cope effectively with discrimination tasks. Hence one 
could expect experimental treatments of overt verbalization 
to facilitate mediational transfer tasks (such as 
discrimination shift tasks which are described in more 
detail below) and to increase attention to stimulus cues 
for7 young school*children® 

Luria (1961) describes the process by which fresh 
stimuli evoke orienting reflexes which decline with 
repeated presentation. The rate of habituation of the 


orienting reflex, according to Luria, is very easily 


modified by the influence of verbal labels and verbal 
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instructions. Stimuli given such signalling property 
produce virtually inextinguishable orienting responses, 

and prevent the subject from responding to other extraneous 
stimulation. The effect of verbalization, in Luria's view, 
is to allow continued attending without habituation to the 
verbalized stimuli. 

The otiginal source for mediation, according to 
Luria (1961), is the speech of the adult who helps to label 
aspects of the child's environment and thereby draws 
attention to the parts of it which are labelled. Increas- 
ingly, however, the child himself takes over this function 
using his own stock of words to help process the stimuli of 
the environment. 

Vygotsky (1962) claims that word meaning is of 
fundamental importance in the development of thought. He 
sees word meanings as "acts of verbal thought". Word 
meanings allow for the development of concepts which are 
distinctive from sensation because generalization is 
involved. When Vygotsky discusses the role of word meaning 
in behavior it would seem that he is discussing something 
very similar to what western psychologists might call 
verbal mediation. 

One question which is, relevant) to, the errectiveness 
of verbal labels as mediators is whether labels are more 
effective mediators when they are emitted by the child or 


when they are imposed by another person. While an imposed 
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Taper nay be nore’ “appropriate “in the sense that it 
should have the necessary denotative meaning for the 
tererent, (tis possib le-"that “the chad fd: ‘hae dot “earned 
tie demotative meaning of the “Wabed, So ‘that thie reperent 
ts; ioe rendered smeaning fur by such a vabpew,., = lt." Nowe ve ©, 
the child does have the necessary denotative association 
for the label, and the assigned label evokes the 
appropriate mediation which might not have otherwise 
occurred, it may be expected that assigned labels may 
facilitate mediational transfer. Conversely there are 
good reasons for predicting that the child's own 
spontaneous verbalizations of labels for stimulus cues 
would be more effective verbal mediators than assigned 
WareLs. tlhe ’cirrid ‘ras “already built ip chains "ox 
associations to his own words whereas it is possible that 


meaning may not be weli-established for assigned labels. 


The Role of Attention in Mediation 

As can be seen from the preceding discussion, it is 
not necessary to regard verbal and attentional processes as 
unrelated in mediation. However, a good deal of 
theoretical interest has been directed to a purely 
attentional view of the mediational transfer that occurs 
inediscrimination shift problems. The intervening factor 
between the presentation of the stimulus and the overt 
response in discrimination learning has been commonly 


postulated to be sedective attentional in nature and the 


4 suis Senile Sad nt “asebSgosane™ Hoon i 
“gis aoY gathasn ovtsesonsb yrebessen oM9 oved 
bénxdel don ead BOE os Jena oidlescq et 32 ,3maxe® 
Jasszetey os sada oe ,lodel: si to guiawsin ovisezonab a . 
"ih 


,xeeewonw ,1% 0 «6.fedal & ifove va fulgaiosnsm ase jon ar : 
: 


golsbiooses avisstonsbh yise2saaa Sans sven asob birds ) 
sHa aevove Isdal bodgtecs of3 bos ~Ledel a3 30% 
seFWredse sued Jon tilgin dotdw aorssthem edi Siuetcant 
vem ehedel bongttes dena bsssaqxe ad yam 3t , beri: 
pox so03tt load 
83a 9iteifa yiewrsvnod .s2enex31 [snoisatbem etsttits a 
«Z , 
owo a"6fido sH3 asdz yaktoibstq 102 2 corns boog 
s 
e403 sulumiie ol alsdeL io snotjestiadrev nvosnsinoge 
7 7 
bougieas nedd atoistbsm Indisy sviiseits stom sd bivow 
lo amtadds qu giivd <basxia esd biitdo efT .eledal 6 
dara sidieecgh ai Ft sssxsiivw ebtow nwo eld oF? anoijatooess: 


-elsdel Bewgtees 107 batetidsajus-liaw od toa yam jet bae? 


al ai ,motaevoeibd gatbooeig sity mox? asse sd sho BA uh 
ee e#&96€259907q lenotsnos36 bos indyev bisgex o7 viseascen Joa 
to L[eab boca 5 “.svawol -notaetbsm at bain leqm, 

qlexoqg # 03 bedoattb aved end seerstat tnoisex0ada 


| am1220 aaas taieoess isnotisthem sd3 to wolv aa | 
{ 


‘ edt aiat odt = .emoldorq 32ide nokisaimtzpetb pt 
7 sents ods, ban aulvaise 943 26 nolseineeerg afd moa doc 


ere and aninzasl aotientaiioath at senog. 
j at Len0lsn9136 svtivelss ad of besaiu 


role of verbal mediation has been minimized. 

The problem of defining attention is a complex one. 
Indeed, “accounting for “all aspects “cf "attention has’ been 
described as a “thirteenth labour of Hercules" (Blum & 
AGGOCK, #1966) S="Accordingiy. f#edetaiicd exn lLoratiton oF 
attentional theory has been deemed neither possible nor 
desivable in “this’“context. On the other hand, the use of 
"attention" as an explanatory concept, especially in 
problems of discrimination learning, has so often been 
uncritical and unrelated to learning theory, that some 
clarification and definition is needed in a study which 
involves aspects of attention. 

Berlyne (1967, 1971) has suggested that 
there are two /main aspects to attention--the intensive and 
selective aspects. Intensive attention refers to the 
gereralts tate of falertness “or*theforganiam.. "tire manner "in 
which it responds to the stimulus field as a whole. The 
general level of arousal (psychophysiological responses of 
the organism) and the orientation reaction seem to be 
reilatied *in ‘particular ‘to ‘the “initens ive Paspects *of Yattention. 
Selective attention, on the other hand, concerns the 
distribution of attention among competing stimuli and will 
tend to determine which elements in the stimulus field will 
exert a dominating influence over behavior. Observing 
responses such as eye movements or tactual observing 


responses (touching) appear to be measurable aspects of 
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selective attention since they expose the receptors to the 
stimulus or a certain portion of it. Selective attention 
may be conceived of as a mediating response which supports 
certain sensory-inputs. According to Hebb: 

- . . the distinguishing mark of the higher 

giitde ie tthe capacity, to nolaean excrtation for 
some time before it has its effect on behavior. 

The mediating response that does the holding is 

apt to introduce selectivity into the behavior in 
erctiver or botn of two ways, in the form of attention 
or set (Hebb, 1966, p. 95), 

Wyckoff (1952) argued that observing response 
theory was applicable to discrimination learning. An 
observing response, according to Wyckoff, is a response 
which exposes the sense organs to discriminative stimuli. 
However, Reese and Lipsitt (1970) caution that the 
attentional response is not the same as the overt observing 
response. The attentional response is usually regarded as 
a more central cognitive process (Mandler, 1962). However, 
the few studies (Rydberg, 1969; White & Plum, 1964) which 
have involved the measurement of overt observing responses 
in discrimination learning provide support for the view 
that selective attention is related to peripheral observing. 

Several theoretical models have been constructed 
which suggest that selective attention is one of the 
processes occurring in the learning of discriminations 
(Lovejoy, 1966; Sutherland, 1959; Zeaman & House, 1963). 


Zeaman and House (1963) regard discrimination learning as a 


two-stage process. The subject first learns a central 
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mediating response, attentional in nature, to the relevant 
stimulus dimension, and then learns an instrumental 
response by approaching the correct cue of the dimension 
‘revealed «by {the gobsierving response. ,.Zeaman,and House 
consit puctedea "probability etree, platting the.possible 
observing and instrumental responses which may occur in a 
discrimination learning task, assuming a basic one-look 
model. The actual reinforcement or non-reinforcement of 
any particular observing or instrumental response is said 
boseatfectithe tiutune tprobabilitygof,oceurrence,yof all 
possible observing and instrumental responses in different 
ways. Using this model, Zeaman and House programmed 
computers%toe gerneratertheoretical dearning,. curves, for 
groups of "stat children" whose "behavior" followed the 
assumptions of the theory. They were able to show that 
the theoretical curves were a good approximation of the 


learning curves found with real children. 


The Discrimination Shift Paradigm 


A good deal of research has been devoted to the 
question of mediation using variations of an experimental 
paradigm originally developed by Buss (1953) and Kendler 
adndsbD Amato. (1955)),, namely the discrimination; shitt. task. 
The paradigm has evolved considerably in recent years to 
overcome various criticisms of the original paradigm 
(Shepp & Turrisi, 1966; Slamecka, 1967; Wolff, 1967a). An 


improved paradigm which is called the "total change design" 
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was devised by Shepp and Eimas (1964). The total change 
design involves shifting from a training problem to shift 
problems with different cues in order to prevent the 
SccuUrrence wor instrumental transter in the design, Ihe 
paradigm, then, is of relevance to mediational theory 
because it compares the learning of discrimination problems 
which differ in the direction of mediational transfer from 
aoa Mime cO a Sulit task, 

In the total change design, discrimination shift 
tasks involve the initial presentation of a series of pairs 
of stimuli differing along one or more dimensions, one of 
wWhebcheis relevant to the solution of the problem. if the 
subject chooses the correct stimulus he is reinforced in 
some way and if he chooses the incorrect stimulus he 
receives no reinforcement. When the subject reaches some 
predetermined criterion (e.g. 9 out of 10 correct choices) 
on the initial task he is shifted onto a second problem 
where the reinforcement contingencies and the correct 
solution with respect to the relevant dimension are changed. 
The second problem is usually referred to as the shift 
problem. 

If the subject is presented with an intradimensional 
Shitt he is required to solve a discrimination, propien 
involving the same two dimensions as were present on the 
training problem but with new cues from these dimensions. 


The same dimension which was rewarded on the training task 
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remains relevant on the shift problem while the dimension 
which was not correlated with reinforcement on training 
remains irrelevant on the shift. The intradimensional shift 
is thought to involve positive transfer of mediation from 
the first to the second problem because a mediational chain 
learned on the first problem can be used in the shift 
problem to aid solution. The following concrete example 
fHllustrates cthesnature rofimanvintradimensional shift #4 i\For 
the training (preshift) task a subject is presented with 
alternating pairs of visual stimuli--red circle and blue 
square, and blue circle and red square--and required to 
choose "red" (instrumental response) consistently. He is 
then presented with the transfer (shift) task where two new 
pairs of visual stimuli are presented in alternation-- 
yellow triangle and green cross, and yellow cross and green 


"yellow" (see 


triangle. He must now learn to choose 
Figure 1). The above example has color as the relevant 
dimension on training and shift tasks and form as the 
irrelevant dimension. 

An extradimensional shift involves a different 
relevant dimension on shift from the one relevant in train- 
ing. The initially relevant dimension is usually retained 
as the irrelevant dimension (using different cues) on the 
transfer task. The extradimensional shift is assumed to 


involve negative transfer of mediational response, since 


to continue to respond on the shift task in terms of the 
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mediational response learned in training, slows down the 
solution of the shift problem. An example of an extra- 
dimensional shift (see Figure 1) could involve the same 
training as an intradimensional shift such as to choose 
"red" on being presented with red circle and blue square, 
and red square and blue circle. On the transfer task the 
subject might now be required to choose "triangle" when 
presented with yellow triangle and green cross, and yellow 
cross and green triangle. The example of an extradimension- 
al shift described involved color as a relevant dimension 
and form as an irrelevant dimension on the training task, 
and form as a relevant dimension and color as the irrelevant 
dimension on the shift task. 

The third shift problem recommended by Shepp and 
Turrisi (1966) is the control shift, which consists of 
shifting to a problem in which cues from entirely new 
dimensions, which have been neither relevant nor irrelevant 
duningestraining, are introduced. “In this type of shi it 
the mediating responses established during training are not 
relevant but do not impair learning since the mediation 
does not have any relationship to the new dimensions. The 
subject again has to learn new mediating responses (as in 
an extradimensional shift) but no negative transfer is 
believed to occur because the old mediating response is not 
related to the irrelevant dimension in a control shift. 


The purpose of including a control shift is to serve as a 
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control for non-specific transfer such as learning set. 

An example (see Figure 1) of a control shift would be the 
learning of the instrumental response of choosing "red" 
when presented with red circle and blue square, and red 
Square andsb luegcirclevon theytraining task... Avshift tack 
might require the subject to choose "large" when presented 
with one large circle and three small circles, and one 
Snallycirelesand. three«largesctrcles. .,In other jwordesthe 
subject learns a color-relevant form-irrelevant problem 
and is shifted to a size-relevant number-irrelevant 


problem. 


Relation of Theory to Experimental Paradigm 


The relative rates of learning intradimensional, 
extradimensional and control shifts is of particular 
theoretical relevance. Single-unit S-R theory would 
predict that the three would be learned at the same rate 
since "for single-unit theories, the direction (positive or 
negative) and amount of transfer between consecutive 
problems depends on the specific stimuli and overt responses 
which the problems share" (Shepp & Turrisi, 1966, p. 93). 
Since the specific stimuli used in the training problem are 
not retained on shift in an extradimensional shift, an 
intradimensional shift and a control shift, there is no 
basis for supposing that there is any transfer of instru- 
mental response from one problem to another. 


Theories which postulate an intervening process 
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between the presentation of the overt stimulus and the 
overt response, namely two-stage theories, chaining 
theories or mediating response theories, would predict 

that an intradimensional shift would be learned fastest, 

a control shift at am intermediate tate and an e€xtra=— 
dimensional shift most slowly. The research literature 

has been supportive of two-stage theories, since intra- 
dimensional shifts” are learned faster than extradimensi onal 
shifts in rats (Shepp & Eimas, 1964), monkeys (Shepp & 
Schrier, 1969) and humans (Dickerson, 1967; House & 

Zeatatee 902) Ohepp, «& himas, 1964) provided that aim .the 
extradimensional shift the relevant dimension in training is 
retained as an irrelevant dimension on shift (Shepp & 
res dae 9 OO)". 

The nature of the mediation involved in discrimi- 
nation shift learning is the problem with which most investi- 
gators of the paradigm are most concerned. Kendler and 
Kendler have been interested in this problem for some time. 
While they originally avoided being specific about the nature 
of the mediation involved (1963), more recently they seem to 
favor the idea that the mediation in shift learning is 
primarily verbal (kRendder, 1.5." & Kendler, Ho., 1906, . 19/0). 
A™good deal of the data that” the Kendlers use Eo support a 
verbal mediation hypothesis, however, is suspect since Shepp 
and Turrisi (1966), Slamecka (1967), and Wolff (1967a) 


offered some theoretical and methodological criticisms of the 
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paradigm that was used by the Kendlers. Hence the 
possible verbal nature of mediation or influence of verbal 
processes on mediation in shift learning is a question 
which remains largely unanswered. 

More emphasis has gradually come to be placed on 
the possibility that selective attention is a process 
which influences the learning of discrimination shift 
problems. It is argued that children must learn to attend 
to relevant dimensions before they learn the appropriate 
instrumental response on discrimination problems. When a 
Shdshti poecurnssathe, iffactoniwhich transfers from the training 
to the shift task is the attentional response to the 
previously relevant dimension. A number of studies (e.g. 
House & Zeaman, 1962) and theoretical arguments (e.g. 
Mackintosh, 1965) have applied an attentional inter- 
pretation to discrimination shift learning. The current 
emphasis on selective attention in shift learning is 
iiuuistnated by Tlurried's) C1970) views that’ 

Poe) CDSS icadhiys Jeo ON Wemic.ale at del 

conclude that the Zeamans were correct, and 
that selective attention is probably the 
process underlying much of the performance 
insist studless Churrie i, 319170). ipwp 4). 

However, the present writer views the virtual 
abandonment of interest in the role of language in 
discrimination shift learning as unfortunate in view of 


the volume of developmental research and theory which 


suggests that an important role is played by verbal 


ov sds é eee +6 
aie ‘olla sokiexbua 30 uxusen Ledzov 
ackseoup 5 et gninsael ttide of polistbem ao 
-borawadenu vlsgiel entames row 


ao baassfq sd o2 Semon vitsubers eed atesdqme exoM 
‘paanora s et notsasjis svidsslea tas yitiidieeog oda 
S2ida notssnimizoetd io gntatesl a3 aspneuttat dig kw, 
baejge of atest Jaum merbitds ges bsuygis et at emeldorg 


sislrqoigge edi oreesl yssid s10isd enolensmib anevelst o¢_ 


s netW .enefdoxrg solsantmixrxeth so senogest {sinsmurs ant. 


gatninx3 903 moxi arstanaid dotdiw tojoe? sia azuss0 ahide 


silt oF Sanogess Lanotinsiis sii 2) dees ttide edt oe : ts 


-.5) esibese Qo tadaun A .vActecomib inavelex qlauolveng : 
+83) eanemugzs Laoloszoerts bos (S30! .asmess 3 eu0n 


-reijnt Lanotinsdia ne boilqas ovad (20ef .daosmtdonl 


' 
tretibo sit .gnidzsel stide nocotzentatrsetb o9 nohin2e7@ 


7 


et gainzsesl Fide nt nolineiss svistosise no alendgns 


7 7 


s3ena wstv (OT@CL) a’ivizzrut xd betaxdeukir. : 


Eitsze aso sew OV! at elisstond cae 
ba& (3397209 sxsw ensmasS odi i662 sbulsaos 
sis yldedoxrq 2? motsnesia aviaoeiee a Fe Le 
$onemr0229q, SH2/20 doum gaivirsias 2esdo%g : 
-(2 oq OVOL .telxroT) ostbuge ottde ak. me 


favaxiv eis ewsty tetliw iavesig edz ,tsvawoH, 
| 

at. sgsugasl to sfox si0 ok teere3ar to. tosm. 
it ‘te watv alesieovzz02ou an gatoxnel s2tde no laws t 


Ce 


nearoudt oe 


bageta rf ne , anh 


& ire share ore do ym 


i i 


18 


processes in discrimination learning. Moreover, there 
seems to have been too great a tendency on the part of 
investigators in this area to regard attentional and 
verbal mediation as mutually exclusive possibilities 
(Gollin & Saravo, 1969). Blank and Altman (1968) suggest 
that any procedure, including verbal labelling, which 
increasessiselective ,atitentiion to stimuld will facilitate 
mediational problem-solving. One of the purposes of this 
study, then, is to see whether or not language and 
selective attention are processes which are linked in 


discrimination shift problems. 
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CHAPTER III 
REVIEW OF RELATED RESEARCH 


The Effect of Verbalization on Mediation 
The role of language in facilitating a variety of 
skills, both motor and cognitive, has been explored in a 
large number of experimental studies carried out over a 
considerable span of time. In general, language is 
postulated to play a crucial role in a number of human 
problem-solving activities. According to Reese and 
Lipsitt (1970): 
Language remains our richest and most 
convenient source of cue-producing responses 
. . . it appears highly reasonable that 
language, often identified as man's most 
distinguishing characteristic, should also 
account for his problem-solving superiority 
(ReasePsebipsictepeLlo70y "ps 22599 
The research literature concerning the facilitating 
effect of verbalization on learning is extensive. The 
present review contains selections which seem of particular 
relevance to the design and rationale for the present 
study. 
The effect of language on the performance of motor 
skills in very young children was studied by Luria (1961). 
He argued that the child becomes able to actively modify 
his own environment by appropriate speech behavior, and 


tested°*his ‘view in a classic study of balloon-pressing. 


Luria (1961) found, when studying the acquisition of a 
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motor response (balloon-pressing), that for young children 
(1.5 to 3 years) verbal instructions have an initiating. or 
releasing function on the motor response, while for older 
children (4.5 to 5.5 years) they help children to respond 
conditionally (pressing balloon when light on), but the 
children still were unable to control or terminate the 
mesponsesy However, teaching, the. childs a.speech signal for 
the motor behavior ("Go") helped children as young as 
three, to, initiate, terminate and control their motor 
response. Luria claimed that weak stimuli were thereby 
given special signalling properties. Verbal mediation, 
according to Luria, is a means by which the child modifies 
the direct influence of external stimuli. 

Miller, Shelton and Flavell (1970), however, have 
been unable to replicate Luria's results with similar 
apparatus and age groups. They found no evidence for a 
facilitating effect of verbal behavior on motor behavior 
and in fact the verbal response seemed to be just another 
task for the subjects to learn. One surprising finding was 
that the verbal response tended to be performed after the 
motor response, hence the verbal response could hardly 
have been considered to mediate the performance of the 
motor response. The authors argue that more support is 
needed for the position that overt verbalization can 
mediate performance effectively. Many studies claiming 


to support the effectiveness of verbal mediation such as 
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transposition or shift tasks, in the view of Miller, 
Shelton and Flavell, do not actually involve observation 
of overt verbalizing by subjects but simply infer verbal 
mediation from the choice behavior of the subjects. 

The role of mediation in the task of button-pressing 
in response to visual stimuli, was examined by Luria (1961). 
This study involved the presentation of complex visual 
stimuli, having one strongly salient element on a weaker 
background which the subject was then required to respond 
to'*by pushing a button with his right hand “for one stimulus 
and with his left hand for the other stimulus. If the 
stimuli, red circle on gray ground and green circle on 
yellow ground were presented to three to five-year-old 
children, they readily learned to press with the right hand 
for the red circle and with the left hand for the green 
circle regardless of how the backgrounds were changed. 
Luria found that for younger children up to the age of 
five, verbal commands did not much affect the salience of 
the circle but for five to seven-year-olds verbal 
instructions could modify the salience of the background 
color so that subjects could respond appropriately to the 
background rather than to the circle. According to Luria, 
the study illustrated that verbalization could change 
natural response-tendencies. 

Silverman and Craig (1969) found that instructing 


subjects to overtly verbalize labels that they had learned 
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for stimuli (lights) had a different effect for kinder- 
garten and second graders in the learning of an associated 
motor response, The authors concluded that grade two 
children mediated regardless of whether they were 
instructed to verbalize while kindergarten children did 
not mediate unless they were instructed to verbalize. 

Discrimination learning studies provide evidence 
relevant to the role of verbalization in mediation. 
iyvubdinskaya’ Gcited in, Luria, 1969, pi. .146). and her 
associates found that for 13 to 3l-month-old children a 
simple discrimination between color and size was 
accomplished one-and-a-half to three times faster if 
accompanied by verbal labelling of the critical attribute. 
Another problem involving discrimination of complex 
designs on butterfly wings was accomplished much more 
easily when words were used to designate different patterns 
in pre-school children. Samsonova and Khomsova (cited in 
Luria, 1969) found also that both adults and school 
children were able to form finer and firmer discrimination 
in. shades of meaning with the help of verbalization. In 
Luria's words, then, "significant.changes, in perception can 
be wrought by words which impart meaning to the stimulus" 
QMUG SELR ALCOR E AS ery UALR ie 

Weir and Stevenson (1959) gave a problem involving 
discrimination of the "correct" member of pair of pictures 


of animals to children varying in age from three to ten 


~xeboba zot sosile avian a id Be: e at, Ceditgtl) 3 
hetetooees oe to gnainxsel aii nk eveierg, bnovsa ban aoazen 
ows Sbsitg tady bebulaaos axonius sdT -senogest soto | 
sraw ysd3 r9disdw to aesibraget bssetbem mazbitde , 

bEb saxbiids neatagrsboid oltdw oskisdrsv of betouTsemt 


estisdrev ot bstoutiant stew yeds exslnv stetbes 208 : 
sonabive sbivorq estbu3e gatarest nokjantmtiserd - 7 
,noltistboem at acoltastiadisv to sfox sii of Josvelet 
xref bore (O8Al .¢ ,f0CL ,sttud at bests) exyedanideye 

B getbiide blo=danom-Lf o2 EL +02 dedd bavot asastooses 
eew Sia bas Tolos osswied sotisoimizsethb sigaks 

tk vyexves? esart serds od Ilsd-s-bns-sn0 bondetliqaesss 
-egudiiziais [sottivo oda t%0 gpntilodal Isdusv yd baibesqmesse 
xelgmon to notsenimixoetbh gatviovat meldotg tedsog& 

stom doum bedetiquosss asw egntw yLixasiaud ao eagtesd : 
entediaq Jnestatitb siengieeab o3 best sisw ebrow noite vibeas 
al Beto) svosmod¥ bons sayonoemse ,astbilds Lootoerenq st 
foodos bra etivbs dsod sada cels bavot (@d0f ettud 
aots@eotmiztaea2tbh tomzit bas tanti arci os side sxsw norbi kdo 
al .#obiesiledzrsv to gis ofa ditw golosem to esbeda at 
mBO sOLiqesxz9q Ob eesgneds tnadtiingte" ,sad3 ,ebrow e*sheud ry 
"“eulumije od o2 gotapsm tréqmti sfotdw ebrow yd sdguerw 9@ 7 
(BOL +q ACE gmdaand: 
euivioval mefdorg & svsg (@60L) noensve22 hus 1beW- 9 © Sa 
° 


Reugotq to are fo, rednan "ageutwa" ania is erase: 7 
_ 92.02 sails mov? sae ot PEtKaAS nexb£ids. 99 | 2. 


fy ee (rn 


5) 


years. One group was given instructions to verbalize the 
names of the animals when they were first presented, while 
the other group was given no such instruction. The results 
indicated that verbalization had a significant facilitating 
effect on learning to discriminate between stimuli for all 
age groups studied. 

Dickerson (1970) studied the effect of naming 
relevant and irrelevant stimuli, in a discrimination 
problem, on the learning of that problem in second-grade 
children. This study is of special relevance to the 
present study because it is concerned with the relationship 
of verbalization and selective attention. Dickerson 
examined the relationship between labelling cues and 
dimensions, and attentional responding, by looking at 
backward learning curves. Four labelling conditions were 
employed in the study, and the labels employed were 
nonsense syllables. In group one the subjects learned 
labels for the two relevant cues; in group two the 
subjects learned labels for two different cues along the 
relevant dimension; group three learned labels for the two 
irrelevant cues and group four learned labels for two 
different cues from the irrelevant dimension. The 
performance of the four groups was in the order predicted. 
The group learning the labels to the two relevant cues 
learned the problem most rapidly and the group learning 


labels to the two irrelevant cues learned it most slowly. 
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According to Dickerson, attention to the relevant 
dimensions seems to have been facilitated by the first 
verbalization treatment, while learning labels to the 
irrelevant dimension is interpreted by him to lead to the 
acquisition of inappropriate observing responses. The 
difference in selective attention behavior in the four 
zZroups was inferred from backward learning curves which 
showed that verbalizing cues of the irrelevant dimension 
lengthened the initial chance portion of the curve. 
However, no direct measures of observing responses were 
made. 

Transposition tasks which involve the transfer of 
responses to relations between stimuli rather than to 
absolute stimulus dimensions have been used to make 
inferences about the role of verbal mediation in solving 
problems. Kuenne (1946) argued that his finding of a 
correlation between verbalization of size relations and 
transposition supported the view that verbal mediation 
occurred in the transfer of a relational response. Morris 
and Tempone (1969) examined the performance of first and 
third-grade children on a transposition task. At the end 
of the testing the subject was asked to verbalize how he 
solved the problem. Grade one and three subjects who 
verbalized the relevant relation between stimuli tended 
to show a higher proportion of relationally determined 


responses. However, third-grade verbalizers gave more 


snsvelex edz 04 aotinatas (moaxsiotd oF ; 
gext? oft yd boxertiios? nesd eved oF anose anotanemt ami 
ofa 02 eiedal antazse! alldw ,jnengeox? iaaiadeu. 
add 09 bast o2 wth yd bessxqxeint et sotamemth jnevelomzh | 
ent .eeenoqast gnoivisedo ssetxrgorgqaak to noltbetspos - : 
sywot sia ot sotvaned nolinsais avhzoe!se at sonsrsit tb 
doidw eeviuo gatatsel braydiosd mort berzeint anv equoxg t 
potensmtb ansvelortzt adi to esuo gaits iisdiysy dsd3 bewode 
.svivo 94% lo sotstoq sonsdo Istiint sds bansdsgmat - 
syaw 26en0q957 golvieado 10 Besivesem Jostlb on etavewoH 7 
26 tsieanats sat svfovat dotnw etAass nolsatiaoqeasiT y 
os ned? zed3sx tilumtse asswied enotte{s1 o3 asenoqgest 9 
easm o2 bouv naad syed anoteosmib euiuatie eiuloads 
gaivioe ni nobtstbem Iadiev io slox ssi suede ssonetetat 
s to gntbalit eid sed bougts (O*eL) sinsukt ~.amaldorg 
bas enoigais:r oxte io aolasstiadrsv nsawied nolaeLsxz09 
nolisibem Isdrev indi weltv sda bestogque sola tecqensz2 
eixtoM .Senoqesz Lenoltisi[st a to 28 héiin8 oft? na bex1u290° 
bone terh? 16 sonemtcitis, eid baaiwexes “(PdlL) snoqmeT bas 
bae af? 2A «desi ontileoqenbi3 6 no aethitdo sherg-brids © 


off wod sztlsedrev o3 bstes saw Fsotdue odd antiasa ada to | 


ev atos(due setd3 base ano sbgx0 «asidoxq “a 

bebnas? tig@isa np s¥ied porjet en, Josveiss da — 

. “beatatst9b ghindaanaiee 29. nobanoseng magia : Ww 
10m 9vag e1asiladsev sberg-bitda ,z3vewoH 


: 1 : = 
aii . mere 


25 


relationally determined responses than first-grade 
verbalizers. The authors concluded that while younger 
children had the appropriate mediating response, they 
could not always integrate it with their motor behavior. 
The mediating response, in other words, was not as 
effective in regulating behavior for younger children as 
for older children. 

The reversal shift paradigm has been widely used to 
study mediation. Kendler and Kendler (1959, 1962, 1963, 
1966, 1970) in particular have interpreted the finding 
that reversal shifts become progressively easier with age, 
as support for the view that there is a developmental 
progression from a single-unit manner of responding, to a 
mediational manner. The Kendlers link this progress to 
the growth of language in children and argue that verbal 
mediation is probably involved. However, studies cited 
here that rely on the relative ease of reversal and non- 
reversal shifts are extremely difficult to interpret in 
view of ‘recent criticisms of the paradigm. &-It as felt; 
however, that there is value in mentioning some of the key 
studies with the old paradigm, if only to demonstrate the 
importance of clarifying the issues with the improved 
design (Shepp & Turrisi, 1966). 

The Kendlers (1963) have carried out a study which 
they interpret as indicating that simply providing labels 


for stimuli can facilitate discrimination learning. They 
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found that verbalization during training made reversal 
shifts easier for four-year-old children but not for seven- 
year-old children. -"They inter that labelling is helpftud 
for the younger children because the younger children do 
not have labels ‘readily available while the older children 
are capabie of making their own implicit verbal responses. 
~iiverman (19'66), on the other hand, using a reversal shift 
made more difficult by including two irrelevant dimensions, 
found that verbalizing a description of the stimulus 
improved reversal learning for both three to four-year-old 
children and seven to eight-year-old children. He failed, 
then, to observe the developmental change reported by the 
Kendlers when using a more difficult reversal shift task. 
Caution should be used in interpreting these studies since 
it is no longer thought that ease of reversal learning is 
an adequate test of mediational transfer (Shepp & Turrisi, 
IJ6Os) os lamecka, L967). 

Woltf'’s Cl967b) study, in line with cdrrent®* thinking, 
does not support the Kendler's view that ease of reversal 
learning is dependent upon the availability of verbal 
Mediation. Woltt examined the eftect of three variabies 
on a concept attainment task thought to be dependent on 
verbal mediation (the Osler concept attainment task) in 
grade one children. The three variables were ease of 
reversal learning, verbalization and pre-training. Both 


verbalization and pre-training had a significant effect on 
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task performance but ease of reversal learning did not 
affect it. Wolff concluded that verbal mediation was not 
involved in reversal learning because there was no 
relationship observed between ease of reversal shifting 
and performance on the concept attainment task. 
Experiments involving concept formation and its 
relation to discrimination learning have relevance for 
clarifying the role of verbal mediation, according to 
Johnson and White (1967). The existence of a concept of 
dimensionality is interpreted by them as evidence for the 
existence of verbal mediation relevant to dimensions. | 
They found that six-year-old children who are able to 
arrange stimuli along a dimension were able to solve a 
discrimination problem involving reversal more easily than 
children who could not do so. The authors conclude that 
verbal mediation underlies the performance on both tasks. 
A further experiment (White & Johnson, 1969) confirmed 
that Dimensionality Test performance was positively 
correlated with ease of reversal shifting. It is possible 
to argue with the conclusions of this study on grounds 
other than the use of a reversal shift. One could 
equally well claim that performance on the Dimensionality 
Test was related to the ability to attend to the dimensions 
involved, which could also be a factor of importance in 


shift learning. 


The preceding discussion has dealt with a selection 
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of experimental studies concerning the possible importance 
of verbal cues as mediators for the solution of a variety 


ofedifterent kinds, of learning tasks. 


Attention as a Mediator 

There has been .a growing conviction on the part, of 
a number of authors (Zeaman & House, 1963; Turrisi, 1970; 
Wolff, 1967a) that an important role in discrimination 
learning is played by selective attentional processes. 
The study of discrimination shift learning has played a 
large part in the recent upsurge of interest in selective 
attention. Moreover, the experimental evidence concerning 
selective attention in discrimination learning comes 
mainly from studies which employ the improved experimental 
shift paradigm, namely the total change design employing 
intradimensional and extradimensional shifts. Hence one 
May regard the evidence from these studies less equivocally 
than evidence from reversal shift studies which have been 
used so commonly by authors interested in verbal mediation. 

Zeaman and House (1963) were among the earliest 
authors with an interest in child psychology to suggest 
that discrimination learning involves the acquisition of 
observing responses as well as instrumental responses. 
They varied the initial probability of attending to the 
relevant dimension for theoretical curves using "stat 
children" by varying the number of irrelevant dimensions 


in the problem. They argued that the initial probability 
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of attending to the relevant dimension affected the length 
of the initial flat portion of the learning curve but not 
the shape of the final rise to asymptote. Several studies 
with real children indicated a similar type of curve. 
Comparing the backward learning curves of retarded children 
on intradimensional shifts, extradimensional shifts and 
reversal shifts, House and Zeaman (1962) found that the 
extradimensional shift performance differed both from the 
intradimensional shift and reversal shift performance in 
the length of the initial chance part of the curve. There 
was a longer initial flat portion on the extradimensional 
shift than on the intradimensional and reversal shift 
suggesting that the extradimensional shift involved more 
observing of the irrelevant dimension after shift than the 
intradimensional and reversal shifts. Furthermore the rate 
of learning the different types of shift problems supported 
an attentional hypothesis since the intradimensional shift 
required the smallest number of trials to reach criterion, 
the reversal shift a similar number but slightly larger, 
and the extradimensional shift a considerably greater 
number of trials to criterion. 

In a study which involved comparison of the 
performance of subjects on tasks which varied in the 
salience of the stimuli used, Shepp and Zeaman (1966) 
found that subjects trained on an easy discrimination 


problem learned faster than those trained on a dat ee caret 
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problem. Again when backward learning curves for the two 
groups were compared it was in the initial flat portion of 
the learning curve that the groups differed. From their 
investigation, Shepp and Zeaman concluded that the length 
of the initial chance-level stage of the performance 
curve is controlled primarily by attentional processes, 
while the final sharply rising portion of the curve is 
determined by the instrumental discriminative learning. 
Trabasso, Deutsch and Gelman (1966) found somewhat 
different results from those described, when comparing 
extradimensional, intradimensional and reversal shifts in 
nursery school children. Their paradigm differed from the 
one commonly used because it employed single-dimensional 
discriminations. All subjects were shifted to the same 
final problem in which color was relevant, so that 
subjects might be reinforced for choosing "red" when 
presented with a blue stimulus and a red stimulus. On 
the training task, the reversal shift group was given the 
same cues with the opposite cue reinforced, "blue" in the 
present example; the intradimensional shift group was 
given two different color cues to discriminate; and the 
extradimensional shift group was given two size cues to 
discriminate. The extradimensional shift did not therefore 
involve negative transfer, and the kind of extradimensional 
shift which they used has more in common with a control 


shift as described in the present study. The findings were 
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that intradimensional and extradimensional shifts were 
learned more easily than a reversal shift for one experi- 
ment, and that intradimensional shifts were easier than 
either reversal or extradimensional shifts in a second 
study where the stimuli were made more salient (to increase 
the probability of observing responses). 

Dickerson (1967) points out that all studies,.which 
have found extradimensional shifts to be easier than 
reversal or intradimensional shifts, have used a procedure 
in which the relevant dimension on training does not vary 
on an extradimensional shift in the shift problem. He 
argues that when an irrelevant variable is included which 
changes randomly between trials a reversal shift is always 
easier. It appears that the irrelevant variable increases 
the degree of negative transfer of observing responses. 
Dickerson's own study on shift learning supported this 
position and upheld an observing response interpretation 
Ofeshittelearnins;, 

A critical test of attentional theory is provided 
by studies on overtraining since one of the assumptions of 
an attentional model such as that of Zeaman and House 
(1963) is that the instrumental response reaches asymptote 
more rapidly than the attentional response. Hence if the 
subject is overtrained one would expect that there would 
be a greater strength for the attentional response than 
there would be without overtraining. In other words, 


there would be an increased amount of positive transfer 
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in #@an intradimensional shift and an increased amount of 
negative transfer in an extradimensional shift which should 
lead to the facilitation of learning for an intradimensional 
shift and the slowing down of learning for an extra- 
dimensional shift. Shepp and Turrisi (1969) confirmed 
these predictions in a study of retarded children given 
different amounts of overtraining. However, other findings 
in this area have been conflicting. Reese and Lipsitt 
(1970), in a review of the findings on overtraining, sum 
them up by suggesting that overtraining interferes with 
extradimensional shifts in retarded children but has 
essentially no effect in normal children (although one 
study by Eimas contradicted the general finding). In adult 
samples overtraining facilitates extradimensional shifts. 
Reese and Lipsitt do not suggest an explanation for the 
interaction between mental age and the effect of over- 
training. 

Only a small number of studies have been located 
which have employed the direct measurement of observing 
responses in addition to examining the acquisition of 
instrumental responses in discrimination learning problems. 
White and Plum (1964) measured the eye movements of nursery 
school children while they solved discrimination learning 
problems. They found that the eye movements of subjects 
increased as subjects approached criterion and for a few 


trials at the onset of criterion. The study also indicated 
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that children given discrimination problems which were 
interesting and relatively easy showed more eye movements 
than children given harder discrimination problems. It 
was suggested that the study demonstrated that better 
discrimination learning was associated with a greater 
degree of stimulus scanning. White and Plum interpret 
their findings as support for Zeaman and House's theory. 
Rydberg and his associates have carried out a 
number of studies on the tactual observing responses of 
adults in discrimination learning tasks (Rydberg, 1969; 
Rydberg & Arnberg, 1969a, 1969b; Rydberg, Kashdan & 
Trabasso, 1966). They devised an apparatus which recorded 
the amount of time subjects spent touching stimulus objects 
during discrimination learning. In a typical task the 
subject had to learn which of three dimensions was relevant 
and press an appropriate button for a given value of the 
dimension. Rydberg and his fellow workers found that 
relevant observing was at chance during the first part of 
learning and increased before the problem was solved and 
during criterion responding, while it fell back to chance 
again when the rule was changed. They also found over- 
learning to have the effect of increasing the percentage of 
relevant observing responses. The data on observing 
responses was found to agree with the verbal reports 
subjects made of their hypotheses and use of cues. 


The studies reviewed concerning the role of 
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attention in discrimination learning have included studies 
on shift learning which are of value because shift problems 
allow the study of mediational transfer from one problem to 
another, and studies of discrimination learning where 
direct measures of observing responses were employed. The 
value in using direct measurement of observing responses 
seems to lie in the fact that observing responses are 
variables which appear to be related to selective attention 
which are able to be independently controlled, measured and 
defined (Wyckoff, 1952). Experiments in discrimination 
learning where attentional deficits have been inferred 
‘from different rates of learning (e.g. Zeaman & House, 1963) 
have been criticized by Mostofsky (1968) who claims that 
their argument is circular. He feels that it is fallacious 
to use attention to explain differences in learning and at 
the ree time infer from the nature of the learning that 
there is an attentional deficit. He favors the use of 
operationally defined observing responses which can be 
objectively and independently measured, in order to over- 


come the problem of circularity. 


Summary of Research Findings 


In the studies reported in this chapter, there has 
been some evidence cited which supports the view that 
language aids the learning of some different kinds of 
responses, such as the acquisition and control of a motor 


response or the discrimination of visual stimuli. Whether 
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or not instructions to verbalize are more helpful for 
younger than for older children is still not certain though 
some studies support the view that external instructions to 
verbalize are only facilitating up to the age of about seven 
years (Kendler, 1963; Silverman & Craig, 1969). It seems 
that a crucial condition which influences the effectiveness 
of verbalization for eden children is the difficulty of the 
task (Silverman, 1966; Weir and Stevenson, 1959). Neither 
does the research literature provide any clear answer 

about the manner in which verbal processes affect the 
learning of overt instrumental responses. The Kendlers 
(1963) claimed that verbalization strengthens verbal 
mediational chains (and hence increases the speed of 
reversal learning because it encourages mediational 
transfer) but there have been so many criticisms of the 
paradigm that they use, that their hypothesis must be 
regarded as unconfirmed. Luria (1969) suggests that the 
effect of verbalization is to change the attentional value 
of the stimulus but unfortunately a recent replication 
(Miller, Shelton & Flavell, 1970) failed to reproduce 
Luria's findings. One study (Dickerson, 1970) gives 
tentative “support to Luria's position but the study relied 
on a Zeaman and House type of interpretation using backward 
learning curves without any direct measurement of observing 
responses. It seems, therefore, that the question of the 


role of language in mediation needs further study with the 
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use of a more appropriate mediational paradigm. Further- 
more, if language has an effect on selective attention, 
direct measurement of some aspect of selective attention 
during problem-solving would be a more effective method of 
studying this issue than measuring learning rates. 
Finally, the actual overt verbalization of stimulus 
dimensions is a desirable aspect of any study which 
concerns the role of language as a mediator, since it can 
be ascertained *that verbaltzation’ fs’ "actually occurring. 

There is also a good deal of support for the theory 
that "attention “i's *a%cru'cial “component “of *dis'criminatiron 
shift learning. Differences in performance on shift 
learning problems are thought by a number of authors (e.g. 
Zzeaman & House} *1963)'"to be “due "in *large “part "to the 
differential transfer of selective attentional responses. 
It is argued that a subject learns the appropriate instru- 
mental response to a cue by first learning an appropriate 
observing response to a relevant dimension. The bulk of 
the data’*used to support this position comes from relative 
rates of learning shift problems which differ in the amount 
and direction of mediational transfer. Backward learning 
curves are used to illustrate the view that negative 
transfer of attention (for example in an extradimensional 
shift) leads to a longer initial chance period of respond- 
ing which is said to be due to observing irrelevant 


dimensions, while the final rising part of the curve due to 
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the acquisition of the instrumental response is similar 
for both negative and positive transfer of attention. 
Unfortunately, other mediational theories such as verbal 
ones, predict similar learning curves and learning rates 
to those obtained by Zeaman and House. Most of the 
studies cited do not provide the direct measurement of 
selective attention necessary to verify an attentional 
hypothesis. 

White and Plum (1964) and Rydberg and his 
associates (1966, 1969) have measured visual observing 
responses and tactual observing responses respectively 
in discrimination learning tasks. They were able to show 
that the instrumental response was related to the observing 
response since relevant observing increased just before 
criterion and during criterion responding. The latter 
studies add considerably to the strength of an attentional 
hypothesis. So far, however, there does not seem to have 
been any direct study of observing responses in tasks 
involving mediational transfer such as shift problems. 
Garrying out such an dnvestigation is @ further step in 
studying the question of whether mediation in discrimination 


shift learning involves selective attention. 


Statement of the Problem 
The present study was an investigation of the 
relative speed of learning and the relative number of 


observing responses in three different shift problems 
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(intradimensional, extradimensional and control shifts) 
under three different verbalization conditions (spontaneous 
verbalization, assigned verbalization and no verbalization). 
The purpose of the study was to examine the question of 
whether observing responses appear to be involved in 
mediational transfer problems, and whether verbalization 
conditions encourage such mediational transfer. Grade one 
children were administered a tactual discrimination shift 
problem. The number of tactual observing responses to 
both relevant and irrelevant dimensions and the number of 
trials to criterion was assessed under the different 


experimental conditions. 
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CHAP EER LV 
DEFINITIONS AND HYPOTHESES 
Definitions 


General Terms 
Cue. A particular stimulus value (e.g. square or 
circle) from a single class of stimuli which comprises a 


dimension (e.g. form). 


Dimension. Any stimulus class (e.g. form or 
becLUubevmwitiin which a sparticularsstimuldcetas auvaluecion 


a scale, the range of values comprises the dimension. 


Irrelevant Dimension. A dimension used on a 
discrimination problem where choices of both cues along 


the dimension are equally correlated with reinforcement. 


Observing Response. “A respouse which results in 


the exposure of a subject's sense organs to stimulus cues 


(e.g. eye movement, tactual observing responses). 


Relevant Dimension. A dimension used on a 
discrimination problem where the choice of one cue from 


the dimension is always reinforced. 


Shift... A, discrimination, learnings prop lem where 
transfer from a training task to this task is believed 


to occur in varying degrees depending on the type of shift. 
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Independent Variables 
Assigned Verbalization Group, | The treatment weroup 


which was instructed to overtly verbalize labels provided 
by the experimenter for relevant and irrelevant cues on 


the training task. 


No Verbalization Group. The treatment group which 


was given no instructions to overtly verbalize labels for 


the relevant and irrelevant cues on the training task. 


Spontaneous Verbalization Group. The treatment 


group which was instructed to overtly verbalize their own 
labels for relevant and irrelevant cues on the training 


task; 


Control Shitt. $A discrimination  learnins prop,Lem 
which consists of a training task followed by a shift task 
on which both the dimensions and cues are entirely 


different from those on the training task. 


Extradimensional Shift. A discrimination learning 
problem which consists of a training task followed by a 
shift task (using different cues, of the, same dimensions) 
where a dimension which was irrelevant during training 
becomes relevant on shifting, while the dimension relevant 


during training becomes irrelevant on shifting. 


Intradimensional Shift. A discrimination learning 


problem which consists of a training task followed by a 
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shift task (using different cues of the same dimensions) 
where the same dimensions that were relevant and irrelevant 


on training remain relevant and irrelevant on shifting. 


Dependent Variables 


Coupling. A change in tactual observing from the 
relevant or irrelevant cue of one stimulus to the relevant 
or irrelevant cue of the other stimulus so that the two 


stimuli are coupled or compared. 


Non-Verbalizer. A person who is unable to verbalize 
COnLectly sthe solution to either ithe Lraining vor the sshirt 


Bastieatche end of the shift? task. 


Bencentage Relevant Observingspebs! nial, ee lie 


relative number of relevant observing responses per trial 
compared to the number of total observing responses per 


trial expressed as a percentage. 


Pre-shitt [rials to. Criterion... The total number or 
trials. from the ant tials presentation Of Stimuli on tne 
training task to the point where a subject has reached 


Cyviterion (nine out Of ten successive Correct choices). 


Pogt-shitt  .rials to. Criterion, Drew eotalenumbie re ot 
trials from the shift to the point where a subject has 


reached criterion. 
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Relevant Observing Detw~eLoial, The mean number of 


observing responses made by a subject over a given period 


of trials to the relevant dimension per trial. 


Total Observing De We bniady. The mean number of 


observing responses made by a subject over a period of 
trials to both relevant and irrelevant dimensions per 


Gwin li 


Verbalizers. A subject who is able to correctly 
verbalize the solution to either the training or shift 


task or both vat the end of the shift task. 


Hypotheses 


Rationale. Several studies (Kendler, 1963; 
Silverman & Craig, 1969) indicate that discrimination 
learning is facilitated when the stimuli to be discrimi- 
nated are given a verbal label of some kind. Luria (1969) 
has suggested that verbalization is an effective aid to 
discrimination, because, it directs, the attention sot the 
childs onto, thes discriminative o,timuld., lity is eshenetore 
argued that a discrimination learning task will be more 
rapidly learned by groups given a verbalization treatment 
than by a group given no such treatment on the assumption 
that the attention of the verbalization groups has been 
directed more quickly onto the stimulus cues. In other 


words discrimination learning will be facilitated and 
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selective attention encouraged when subjects are required 


to verbalize. 


Hypothesis 1. Subjects who are instructed to 
verbalize the cues of the relevant and irrelevant stimulus 
dimensions before making each response choice will learn 
the training task more rapidly than subjects who are not 
given such instructions. Subjects in verbalization groups 
will also observe the stimuli to be discriminated more 
than subjects in the no verbalization group. 

1.1. The mean number of pre-shift trials to 
criterion will be less for spontaneous and assigned 
verbalization groups than for the no verbalization group. 

1.2. The means of the spontaneous verbalization 
and assigned verbalization groups on relevant observing 
Demerials total observing: per ctrial and. coupdingsspes 
trial will be greater than the means for the no 


verbalization group. 


Rationale. An intradimensional shift is said to 
involve positive transfer of mediation since the dimension 
which was relevant during training was also relevant upon 
shifting. That is a mediating chain is presumed to have 
been learned during the training task which is also 
appropriate to the shift task. Conversely an extra- 
dimensional shift is said to involve negative transfer of 


mediation since the dimension relevant before shifting 
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becomes irrelevant upon shift and the previously irrelevant 
dimension becomes relevant. That is a mediating chain 
learned on the training task must be extinguished and a new 
mediational chain, appropriate to the newly relevant 
dimension must be learned. Finally, a control shift is 
believed to involve no transfer of mediation since 
different dimensions are used on the training task from 

the ones used” on=the* shift’ task.*That®4¢#s a new*mediational 
chain must be established but it is not necessary to 
extinguish an inappropriate mediating chain. 

The preceding theoretical argument suggests, then, 
that® the order” of reachinp criterion after eavshifteshould 
Den tie. intradimensional” shift eroup= fi rst,ethe. contro 
shift group second and the extradimensional shift group 
third. If part of the mediation involved in shift learning 
is related to selective attention, one would expect the 
intradimensional shift group to observe the relevant 
dimension most immediately after the shift, the control 
shift an intermediate amount, and the extradimensional 
shift group least. In the present study, however, such an 
order of speed of learning and amount of observing the 
relevant dimension can only be predicted for the no 
verbalization group. The reason for this lies in an 
expected interaction effect between verbalization treat-— 


mMenteand shirt condition. 


For reasons which will be explained under the 
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rationale for hypothesis 3, verbalization treatment is 
expected to increase the speed of learning and relevant 
observing immediately after the shift for both intra- 
dimensional and extradimensional shifts but to have no 
effect on these variables for the control shift. One 
would therefore expect the intradimensional and extra- 
dimensional shift to retain their relative position in 
speed of learning and amount of relevant observing 
immediately after the shift, since they are both influenced 
in a similar manner by verbalization, but one would expect 
a control shift to be closer to an extradimensional shift 
in speed of learning and amount of relevant observing 
immediately after the shift. In’ other words, the control 
shift cannot be expected to retain its intermediate 
position between the intradimensional and extradimensional 
Shifts ®invtrials*to®criterion®and relevant observing per 
trial immediately after the shift, when verbalization 


during training @ocecurs*for=the*three@shifttsnr 


Hypothesis 2. For subjects in the no verbalization 
group, an intradimensional shift will be learned more 
rapidly than a control shift and an extradimensional shift 
will be learned more slowly than a control shift. For 
subjects in the no verbalization group, there will be a 
relatively greater amount of observing to the relevant 
dimension immediately after:-the shift for the intra- 


dimensional shift than for the control shift and a 
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relatively smaller amount of observing responses to the 
relevant dimension for the extradimensional shift than for 
the control shift. For subjects in the spontaneous 
verbalization and assigned verbalization groups, an intra- 
dimensional shift will be learned more rapidly than an 
extradimensional shift and an intradimensional shift will 
begitearnedsmore*rapidiy than a control shift, but there 
will be no difference in the rate of learning of extra- 
dimensional and control shifts. For subjects in the 
spontaneous and assigned verbalization groups, there will 
be a greater relative amount of observing to the relevant 
dimension immediately after the shift for the intra- 
dimensional shift than for the control shift and for the 
intradimensional shift than for the extradimensional shift, 
but there will be no differences in the relative amount of 
relevant observing after the shift for the extradimensional 
and control shifts. 

2.1. For the no verbalization group, the mean 
post-shbift trials to criterion will be greatest for the 
extradimensional shift, intermediate for the control shift 
and least for the intradimensional shift. 

2.2. For the spontaneous and assigned verbalization 
groups, the mean post-shift trials to criterion will be 
greater for the extradimensional shift than for the intra- 
dimensional shift, and greater for the control shift than 


for the intradimensional shift, but the same for the control 
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shift and the extradimensional shift. 


2.3. For the no verbalization group, the mean 


relevant observing per trial and mean percentage relevant 
observing peretcial in tnhemfirst ten, trials, atter tie 


shift will be greatest for the intradimensional shift, 
intermediate for the control shift and least for the 
extradimensional shift. 


2.4. For the spontaneous and assigned 


verbalization groups, the mean relevant observing per 
trial and the mean percentage relevant observing per trial 


ingthe ten trials —aiter the shift will be preater Gor the 
intradimensional than for the extradimensional shift and 
greater for the intradimensional, shift \than for the’ controd 
shift, but the same for the control shift and the extra- 


dimensional shift. 


Rationale. Verbalization treatments in the present 
study involved reinforcement (social) of verbal responses 
to the cues of both relevant and irrelevant dimensions, 
preceding the instrumental choice response to the relevant 
cue (which was also reinforced). ina Luria: s  vbew, 
verbalization directs attention, hence one might expect 
verbal responses to the cues of relevant and irrelevant 
dimensions to direct observing responses to those cues. 

The effect of verbalization, then should be to establish a 
complex chain of mediators, including verbal and observing 


responses and the associated response-produced cues, to the 
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cues of the relevant and the irrelevant dimensions, 
terminating in the instrumental choice response. Due to 
the additional reinforcement of the choice response, it 
could be expected that mediating responses to the relevant 
dimension would be strengthened more than the mediating 
responses to the irrelevant dimensions. On the other hand, 
if the mediating responses to the irrelevant dimension 
occur on the same chain as mediating responses to the 
relevant dimension, chaining theory (Kendler & Kendler, 
iGo; Reynolds, 1968: Staats & Staats,» 1963) “leads vones to 
expect that they too would be strengthened to some degree, 
since successive stimuli within the chain are said to 
assume reinforcing functions which are derived from rein- 
forcement of the final instrumental response. The 
mediational chains built up by verbalization might be 


represented thus: 
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The essential difference between the mediational 
chain built up in verbalization treatments and the 
mediational chain built up in the no verbalization treat- 


ments is that in the latter it would be expected that 


extinction of mediators to the irrelevant dimensions would 


occur, but also mediation to the relevant dimension should 


be stronger in the verbalization groups than in the no 
verbalization group. It should, therefore, be predicted 
that the effect of verbalization on the instrumental 
choice responses and the mediating responses should be 
similar for both intradimensional and extradimensional 
shifts. For subjects in verbalization groups, however, 
the intradimensional shift should still be learned more 
rapidly than the extradimensional shift because mediation 
to the relevant dimension must be extinguished (or 
relocated in the chain) in an extradimensional shife. In 
intradimensional and extradimensional shift groups given 
verbalization treatment a similar mediational chain has 
been established for the two groups during training. 
Verbalization should therefore facilitate the learning of 
new instrumental choice response on an intradimensional 


shift since the mediation to the relevant dimension is 


a 


stronger than in the no verbalization condition, because it 


has received additional reinforcement. Verbalization 
should also facilitate the learning of a new instrumental 


choice response in an extradimensional shift since 
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mediation to the newly relevant dimension has already been 
learned, while in the no verbalization group it has been 
extinguished. However the mediation to the previously 
relevant dimension must either be extinguished or relocated 
in=an earlier part of the chain.  Verbalization would not 
be expected to have any effect on the control shift, 

since there is no direct transfer of mediation from the 
first to the second problem. In a control shift an 
entirely new mediational chain must be learned. The 
different expectations concerning a control shift with 
respect to the effect of verbalization should lead to an 


interaction between shift and verbalization. 


Hypothesis 3. Among spontaneous, assigned and no 
verbalization groups performing a control shift there 
should be no differences in rates of learning, and there 
should be no difference in amount of observing responses 
immediately after the shift. There will be more rapid 
learning and a greater number of observing responses 
immediately after the shift for spontaneous and assigned 
verbalization groups than for the no verbalization group 
performing an intradimensional or an extradimensional 
Suter ts 

Shi Pe *tTheretwial be no difference" in* the mean” post— 
shift trials to criterion for spontaneous, assigned and no 
verbalization groups performing a Control shit te 
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be less for spontaneous and assigned verbalization groups 
than for the no verbalization group performing an extra- 
dimensional or an intradimensional shift. 

ieee There will be no difference in the mean 
relevant observing per trial, total observing per trial and 
couplings per trial in the ten trials after the shift, for 
spontaneous, assigned or no verbalization groups performing 


a Control ehite: 


3.4. The mean relevant observing per trial, total 
observing per trial, and couplings pietwetnialeinggsthe trials 


after the shift) willibe greater sfionyspontanecous and 
assigned verbalization groups than for the no .verbalization 
group performing an extradimensional or an intradimensional 


Siieleretces 


Rattonale.  Wnethexr of not chiddren are ables to 
verbalize the correct dimension after solution cf a 
discrimination learning task has been taken as an indicator 
of whether or not they have the appropriate verbal 
mediation (Kendler, 1963; Morris & Tempone, 1969). It 
would therefore be expected that children who can 
verbalize the correct solution to a discrimination problem 
would be faster learners and better attenders than children 
who cannot verbalize the correct solution. It would also 
be expected that children who can verbalize the solution 
to the problem in this particular study are more likely to 


have been in verbalization treatment groups. 
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Hypothesis 4. Verbalizers should learn the 
training and shift problems faster than non-verbalizers 
and they should observe the stimulus cues more than non- 
verbalizers in the trials immediately following shift. 

4.1. The mean pre- and post-shift trials to 
criterion will be greater for non-verbalizers than for 


verbalizers. 


4.2. The mean relevant observing per trial, total 
observing per trial, and couplings per trial will be 


greater for verbalizers than for non-verbalizers. 
4.3. There will be a greater number of 
verbalizers in the spontaneous and assigned verbalization 


groups than in the no verbalization group. 
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CHAPTER Y 


METHOD 


Sample 


Grade one children from three schools in the Edmonton 
Public School system (representing a range of socioeconomic 
levels) were).tested, untid) the required 108. subjects. were 
obtained. During the testing, seventeen subjects were lost 
because of efailuresetiol elearny tthe stradind npactaskny 120 thiese 
seventeen, ten had been assigned to no verbalization, five 
to assigned verbalization and two to spontaneous verbali- 
Zation; twelve to the intradimensional shift, four to the 
extradimensional shift and one to the control shift. Three 
subjects were also lost because of spoilt data. Subjects 
were randomly assigned to each of the nine experimental 
groups, with twelve subjects in each group. 

The ieee: ranged in age from five years eleven 
months to eight years eleven months and the mean age of the 
sample was seven years two months. The mean Lorge-Thorndike 


I.Q. for the sample was 98 (standard deviation = 11.8). 


Design and Analysis 


The principal analysis employed was a three by three 
analysis of variance (Winer, 1962), the independent variables 
being type of shift (intradimensional shift, extradimensional 
shift and control shift) and type of verbalization treatment 


(spontaneous verbalization, assigned verbalization and no 
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verbalization). The following dependent variables were 
examined during the first ten and total trials of the pre- 
and post-shift tasks: 

(a) Trials. to. criterion. 

(b) Relevant observing per trial. 

Ce) Total observing per trial. 

(d) Percentage relevant observing per trial. 

(e) Couplings per trial. 

A one-way analysis of variance was carried out to 
examine the effect of solution verbalization (verbalizers 
and non-verbalizers) on the dependent variables. The 
relation between solution verbalization and verbalization 
was assessed by carrying out chi square tests for 
independence on the frequency of subjects in verbalization 
treatment and solution verbalization groups. 

Two-way analyses of variance were performed on the 
dependent variables in order to determine whether certain 
extraneous variables (sex, dimension and training) inter- 
acted with the manipulated independent variables. The 
following pairs of independent variables were used to find 
out if there were any interactions: 

(a) Verbalization treatment x sex. 

(b) Verbalization treatment x dimension. 

(c) Verbalization treatment x training. 

Gayersiret xe sex. 

(e) Shift x dimension. 


Cf)shift x training. 


sno fastiaa 03 eisisT @ 
«fsixd 19q snivrsede trevstom (8) 

sLetxs xaq gaivisedo Les0T (0) 

,tetr2 19q gatvisedo toeyelex spsdneo7sd (6) 
.fetz3 Yaq egntiqued (s) 

64 400 bSiuTas vew sonstxsy to etayfiane yav-so0 A 
aresifedvev) notissiladrey motdgufoe to Jaalis ens « | a 
ant .esidelrtev ansbneceb of ao (ons a 
sotjexticdrsy bas oobtesxtisdtevy notivics naevied ag = _ 
tol efes7 otkope ido juo gatyrtis> yd boseoeee Kew 
notistiiedrsy af aisotdue - yonelpsx? sdJ oo souebnaqsbar — - 


saquoty Rotate iledasv noisulos bas a9e9e0r3 1} 
si2 no bewiolteg exw Sonaliev to eezylens yaw-ow? 9° 48 _ 
mlesreo csideiw saluisisb oF sebr0 ot esldettaw syfihmegaes Sy 
-2970k (guiwreis bos nolansmtb .,xoe) eoiidelreyv evesme1aa8 : 

wAT .@eldatasv insbasqobnt bsislugqicem ada agkw bexom a 


Balt a2 boew ssaw esidabsdy tushneqabat Yo ee 


| b wok toa %e%n! 758 sis szeds om 


X98 x Insngnsi3 nodjasitedaas ta) 
swobensnth x igAagaiozs notsaxitedasv, ry) 
-gnbolosd x Taam sexs iia orc 2) 
a x 31ts 

.moleaamth x 1bd2, (5) 

.gnininx3 x 32:2 Q 


eye 


Apparatus 

The discrimination learning apparatus (see Figure 
2) consisted of a small wooden box, on the base of which 
were slots into which two stimuli could be fitted. When 
the stimuli were in place, each one covered a small shallow 
well for the reinforcer. This well was exposed when the 
stimuli were pushed forward by the subject. One side of 
the apparatus was open to the view of the experimenter who 
could therefore bait the reinforcement wells and provide 
the appropriate ordereand positionene ofmstimudus 
presentation. On the same side of the apparatus, behind 
the experimenter's shoulder, a Sony Video camera, model 
CVC-2100A, was positioned so that it was focused on the 
interior of the apparatus. The video camera was attached 
to an Ampex one-inch video-tape-recorder, model VR-5100, 
to provide a permanent record of tactual observing responses. 
The subject sat on the other side of the apparatus, screened 
fromysight of therstimuli—by—an opaque curtain with a iijoge 
in the middle of it. The subject's hand was placed through 
the hole so that he was able to extend his hand into the 
box and easily move his hand from one stimulus to the 


other without being able to see the stimuli at all. 


Recording of Data 


The tactual observing responses were recorded on 
Memorex one-inch videotape and scored later by the 


experimenter. 
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in Opaque rcurtain. 


tae Oe LOY subject s hand. 
Ss roti ey 6 Ws 
Jigs Reinforcement well. 


5. Side of apparatus open to experimenter and TV camera. 


FIGURE 2 


SCHEMATIC VIEW OF DISCRIMINATION LEARNING APPARATUS 
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Stimuli 

Six pairs of stimuli utilizing the dimensions of 
form, texture, size and number were used in this study. 
Each stimulus used for form and texture discriminations was 
curt from a piece ch wood tworpiniches in depth,jin the 
appropriate forum. gilbhejssunface area, of-sthesstexture and form 
stimuli was approximately two and one-half inches square. 
Completely covering the uppermost surface of the form was 
material of a texture which varied from one stimulus to the 
other. The texture was placed on top of the form because 
the scoring method necessitated that the dimensions of form 
and texture be separated. In pilot work, texture was even 
further separated from form by being placed at the base of 
the form stimulus. Under these conditions, however, texture 
was found to be much less salient than form. 

The size and number stimuli for the control pyshift 
training task were cut from a cylindrical piece of wood 
with a diameter of one and a half inches. The size 
dimension was varied by cutting pieces of different height, 
and the number dimension was varied by attaching different 
numbers of furniture nails (with a rounded top) on the 
Suntace of theystimu ius. 

Each stimulus was attached to a piece of beaverboard 
four inches square which slid into the base of the 


apparatus. 
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(1) The £destitwotpaitseofastimuli, pairs A and B, 
were used for the training tasks of the extradimensional 
shift and the intradimensional shift. They consisted of: 

(a) Circle with furry texture, 


) 
) 
(b) Square with smooth texture ) 

(aluminum foil). ) 


(c) Circle with smooth texture.) 
) B 
(d) Square with furry texture. ) 
(2) The second two pairs of stimuli, pairs C and D, 


weregused!fortthehtrainingetask,of«theicontrolishiftieiThey 


consisted of: 


Ca) A six inch tall stimulus with 
three protrusions on the 
surface. 


(b) A two inch+tall stimulus with 
one protrusion on the 
surface. 


VweVevVevrvvy 
i?) 


(c) A six inch tall stimulus with 
one protrusion. 


(d) A two inch tall stimulus with 
three protrusions. 


weVevVevrnrv 
io] 


(3) The third two pairs of stimuli, pairs E and F, 


were used for the shift tasks of the extradimensional, 


intradimensional and control shifts. They consisted of: 
(a) Triangle with sandpaper texture. ) 
(b) Rectangle with corrugated 2 
texture (plastic). ) 
(c) Triangle with corrugated texture. ) 
(d) Rectangle with sandpaper texture. : 
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Experimental Treatments 


Discrimination Shift Tasks 

| The discrimination learning tasks for this study 
were tactual discriminations using the dimensions of form, 
texture, size and number. The stimuli and dimensions used 
for each shift condition have already been described. The 
subject was seated facing the experimental apparatus and 
bold sto.put hisishand through athe shiole in the curtain. 
The experimenter baited the correct stimulus with a rein- 
forcer (a token placed in the well underneath the stimulus) 
and told the subject to feel the stimuli carefully and to 
choose the "winner" (see Appendix A for Instructions). It 
was made clear that the correctness of a stimulus choice 
depended on some quality of the stimulus. If the subject 
was in the spontaneous or assigned verbalization group he 
was asked to verbalize the stimulus cues at this stage. 
The subject was then told to make a response by sliding 
forward the stimulus he thought was correct and feeling in 
the hole to. see if there was’ a’ token) in it.’ Tf: ‘the 
subject made a correct response, the experimenter took the 
token from the subject's hand that was extended into the 
apparatus and passed it around the side of the apparatus 
into the subject's other hand. Then the experimenter 
baited the well for the next trial and so on, until the 
subject reached criterion, which was defined as nine out 


of ten successive correct responses. 
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Upon reaching criterion on the training task, 
subjects were shifted to the second problem without any 
break in the procedure. They were not told that a new 
problem had been introduced. Subjects were trained on the 
new task until they had reached criterion or 40 trials, 
whichever came first. 

Dremtw0epaltse0. fies. ti muiddusedadnseanpanthicuLar 
problem were presented in a modified Gellerman series (see 
Appendix B) in order to avoid greater than chance level 
success for simple position habits such as single alternation 
or double alternation. For each discrimination task, half 
of the subjects were rewarded on one dimension (half of 
these to each cue of that dimension) while the other halt 
were rewarded for responding to the other dimension (half to 
each cue of that dimension). For example, for the stimulus 
pairs A and B, one quarter of the subjects were rewarded for 
responding togsquare, one quarter for responding, to furry, 
one quarter for responding to circle and one quarter for 
responding to smooth. Table 1 shows the distribution of 


relevant dimensions and cues among subjects. 


Intradimensional Shift. Figure 3 shows examples of 
the shitt tasks used. The intradimensional shift involved 


training on stimulus pairs A and B with one dimension 
relevant and one dimension irrelevant. For example, if 


form was relevant and texture was irrelevant, the positive 
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TABLE 7 


NUMBER OF SUBJECTS ASSIGNED TO RELEVANT CUES AND 
DIMENSIONS FOR EXTRADIMENSIONAL, 
INTRADIMENSIONAL AND CONTROL 
SHIFTS 
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Training Task: 


Extradimensional Intradimensional Control Shitt 
Shit Shift 
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FIGURE 3 


EXAMPLES OF THREE DIFFERENT SHIFT TASKS 
(DIAGRAMMATIC) 
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cue square might be reinforced regardless of whether the 
Square had a rough or smooth surface. When the subject 
had reached criterion on the training task he was shifted 
to a second problem involving stimulus pairs E and F where 
the dimension which was relevant to solution was the same 
one that had been relevant during the training task. For 
example, a subject might have learned to choose square on 
training and upon shift have to learn to choose triangle. 


Again the irrelevant dimension would have been texture. 


Extradimensional Shift. The extradimensional 
shift also involved training on stimulus pairs A and B 
with the same procedure during training as for the intra- 
dimensional shift. Again when the subject had learned 
the initial problem he was shifted onto a second problem 
using stimulus pairs E and F. However, in an extra- 
dimensional shift the reinforcement contingencies were 
changed. The dimension which was relevant on the training 
task became irrelevant on shift and the irrelevant training 
dimension became relevant on shift. For example, if a 
subject had learned to choose square on the training task 
and to disregard the texture of the square, he might have 
to learn to respond to rough on the shift and disregard the 


form of the stimulus. 


Control Shift. Stimulus pairs C and D were used for 


the training task of the control shift. Subjects had to 
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learn to respond to a relevant dimension and disregard 

an irrelevant dimension as in the training tasks of the 
extradimensional and intradimensional shifts. For example, 
if size was relevant, a subject might have to respond to 
large and disregard the number of protrusions on the 
stimulus. Upon reaching criterion, subjects were shifted 
to a second problem, using stimulus pairs E and F, which 
had entirely different stimulus dimensions. The shift 
problem was presented in the same manner on the control 
shift as for the intradimensional and extradimensional 


shifts. 


Verbalization Treatments. There were three types 
of verbalization condition in this study--spontaneous 
verbalization, assigned verbalization and no verbalization 
conditions. The no verbalization group was a control 
group which was given no verbalization instructions. The 
Spontaneous and assigned verbalization groups were given 
instructions (see Appendix A) to verbalize labels for cues 
from both stimulus dimensions. The subjects were prompted 
tosproduce sverbalizationsetor the "first ten trials (orethe 
training task and were verbally reinforced by "Good" or 
"Yes" only when they produced their verbal response to 
cues on both relevant and irrelevant dimensions. The 
subject's verbal response was made after the subject was 
presented with the stimuli on a particular trial and before 


the subject made his instrumental choice response. If the 
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subject verbalized only one dimension the experimenter 
withheld approval and asked the subject to tell her what 
else was different about the stimuli. The subjects were 
prompted to verbalize for the first ten trials in order to 
produce as strong as possible a tendency to verbalize both 
dimensions, since it was observed during pilot work that 
subjects soon ceased overtly verbalizing the cues if they 
were given instructions to verbalize only before the first 
trial. However, prompting together with social approval 
Ornethe, fireat ten trials produced a strong overt verbalizing 
response which usually continued right through the training 
task and often into the shift task as well. 

The spontaneous and assigned verbalization groups 
differed in the manner that labels were given to cues. In 
the spontaneous verbalization group subjects were asked to 
provide their own labels for the cues, whereas in the 
assigned verbalization group the experimenter gave the 
subject an appropriate set of labels for the stimuli. The 
labels for the stimulus pairs used for the assigned 
verbalization group were as follows: 


ii] " 
Ca) “The, circle with the furry top: Seventies 
) pair A 


(b) "The square with the smooth top. 


" ° 
(c) "The circle with the smooth top. thee 
(d) “The square with the furry top. *%) pair B 


w Be 
(e) "The big one with three bumps on it. ene 
GE) "The Jittle one with one bump on it. ihe C 
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(g) “The big one with one bump on it." ) 


) Stimulus 


(h) "The little one with three bumps x 
yes D 


foley Boley ¥ 
Solution Verbalization. When the subject had 

solved "both the training task and the shift task, he was 
asked if he could tell the experimenter which cue was the 
"winner" for the shift task and then for the training task. 
If the subject was able to name the correct cue in some 
way (e.g. "It was the round one.") he was classified as 
being a verbalizer, and if the subject was unable to name 


the correct cue he was classified as being a non-verbalizer. 


Pretraining. All subjects were exposed to a brief 
period of pretraining. Some procedure of familiarizing 
subjects with the experimental situation, such as the 
present procedure, is not uncommon in discrimination learn- 
ing studies (e.g. Brown & Smith, 1967). Pretraining was 
felt to be necessary because it was observed during pilot 
work that the experimental tasks were quite difficult for 
grade one children, and it was felt that a procedure which 
might decrease the number of subjects lost because of 
failure to learn the initial training task was desirable. 
The intent of the pretraining was as a teaching device 
such that subjects would understand that the "game" 
involved choosing one of two stimuli and that the choice 
should be made on the basis of some cue of the stimulus 


which remained the same on the “winner" while other 
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irrelevant cues varied. The task was also a good deal 
easier than the experimental task and it was expected that 
the certainty of success on this task would generally 
foster a favorable attitude toward the subsequent experi- 
mental task. 

The pretraining apparatus (designed and used 
previously by Knowles and Boersma, 1968) allowed the 
presentation of pairs of visual stimuli in two small 
windows. In this study the subject simply made a choice 
by pointing to one. of the stimuli (see Appendix A for 
instructions) and was verbally reinforced by "Good" for 
making correct responses. The stimuli consisted of two 
pairs of visual stimuli (see Figure 4) involving the 
dimensions of color and position, chosen because there was 
no direct transfer of learning on these dimensions to 
the experimental task. 

The dimension of position was made relevant for 
all subjects while color was irrelevant for all subjects. 
The positive cue was decided on the basis of the subject's 
first choice which was always reinforced. If the subject 
happened to choose a stimulus with the dots on top, top 
was made the relevant cue for the rest of the pretraining 
trials. On the first presentation the child was asked if 
he could guess the winner, but on the second trial, 
regardless of whether the choice was correct or not, the 


experimenter explained why the choice was elther correct 
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Stimulus Pair l Stimulus Pair 2 


FIGURE 4 


PRETRAINING STIMULI 
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OTe incorrect. | Pretraining Was given until five correct 


response choices had been made. 


Tfeadning.»JAnyY Subject who, reached the, for¢ieth 
trial without approaching criterion (was still making errors) 
was given a special training procedure. Ine? training 
consisted of directing the child's observation to the 
relevant dimension. Forty subjects were given training on 
tieminitial, training task. 

The training procedure was given on a maximum of 
four trials. On the subject {s first error after, trials 40) he 
was directed to feel the stimulus again. The experimenter 
actually guided the subject's hand to make observing responses 
to the two cues of the relevant dimension and told him when 
he was observing the correct cue. For example, if the 
correct cue was furry the experimenter placed the subject's 
fineser—tips on the furry texture and informed him that this 
was the "winner" without naming the cue. The subject's 
finger-tips were also placed on the incorrect cue and he was 


folds that) this was theo Joser™. 


Non-Learners. Some subjects were excluded from this 
study because they could not learn the initial training task 
in the trials allowed. An attempt was made to minimize the 
number of subjects lost in this way through the use of 
pretraining and training. Considerations of availability of 


time and apparatus and loss of motivation on the part of the 
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subjects necessitated the exclusion of subjects who did 
not learn after the training procedure. Specifically, 
subjects were discarded on their first error after the 
fiftieth trial, unless they appeared to be approaching 


CeLeerion. 


Reinforcement. The reinforcers used in this study 
were tokens made from lima beans, dyed and varnished. The 
beans fitted into the reinforcing wells and could be easily 
removed by the subjects. At the beginning of the task 
subjects were told that at the end of the game they would 
be able to exchange their tokens for some candy or cheap 
plastic toys (which were displayed in a prominent position 
in the experimental room). The positive stimulus in the 
stimulus pair always had a token in the well underneath it 
while the negative stimulus had an empty well underneath 
it. Each subject was given approximately the same reward 


at the end of the session. 


Measurement of Dependent Variables 


The focus of interest in this study was upon the 
effect of the various treatments, firstly upon the speed 
with which subjects learned discriminations and secondly 
on the selective attention directed towards the stimulus 
cues. The response measure commonly used in discrimination 
learning studies is the number of trials it takes the 


subject to reach criterion. According ly, atriales tofcriterion 
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was one dependent measure used in this study. 

The use of tactual observing responses as a 
measure of selective attention was suggested in studies 
by Rydberg, 1969; Rydberg and Arnberg, 1969a, 1969b; and 
Rydberg, Kashdan and Trabasso, 1966. In the present study, 
number of tactual observing responses directed to the 
various cues was the basic measure of observing since the 
method of scoring was not suitable for calculating actual 
time spent observing. The number of observing responses to 
the two cues from both the relevant and irrelevant dimensions, 
and the number of couplings or shifts from one dimension to 
another were the basic data for the calculation of dependent 
variables. 

Specific hypotheses in the study pertain to both 
the increased overall tendency to attend to the stimulus 
cues and to the tendency to attend to the cues of the 


relevant dimensions. Two measures of relevant attending 


were used--relevant observing per trial and percentage 
relevant observing per trial. The latter measure represents 


the distribution of observing over the two dimensions 


independent of individual differences in the number of 


total observing responses. However, percentage relevant 
observing per trial does not indicate what the absolute 
number of relevant observing responses is, but rather how 
many relevant observing responses compared to irrelevant 
observing responses are being made. For example, 


verbalization is expected to increase the number of 
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observing responses to both dimensions, so that it would 


be expected to increase the relevant observingsperatriad 
but not the percentage relevant observing per trial. 


One measure of total observing responses used was 


total observing per trial, that is the absolute number of 


tactual observing responses to both relevant and irrelevant 
dimensions. Couplings per trial was another measure of 
total observing examined. It seems that in a discrimination 
problem the amount of comparisons a subject makes between 
stimuli could be a useful measure of selective attention. 
Moreover, couplings are a variable that have been used 
before successfully in visual problems (Vurpillot, 1968). 
The use of these variables was necessary in order to 

answer questions about overall increased observing. 

The dependent measures just described were computed 
over the first ten trials:of; thetpost-shift task since 
transfer was expected to be most evident just after the 
shift. They were also computed over the first ten, trials 
of the pre-shift since verbalization treatments were being 
administered during the first ten pre-shift trials. The 
observing responses per trial over the total trials were 
also calculated in order to provide information about the 


amount of observing throughout the pre- and post-shift tasks. 


Scoring. The tactual observing responses of each 
subject were recorded on videotape and scored later by the 


experimenter. The procedure used was to assign a number to 
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the different categories of observing responses made by 
the subject so that a continuous record of observing for 
each trial was kept. The following four categories of 
tactual observing responses were scored for intra- 
dimensional and extradimensional shift training tasks and 
£Oeeatll thesshtettetasks: 

(a) Left form response. 

(b) Left texture response. 

(ec) Right form response. 

(d) Right texture response. 

The following four categories of tactual observing were 
Beavedhfor the training @®tasktofettheScontroleshire: 

(a) Left size response. 

(b) Left number response. 

(c) Right size response. 

(d) Right number response. 

The scorer used the following criteria for classifying 
responses as form, texture, size, number responses, or 
couplings. 

(1) Form responses. All responses where the subject 
framed the form of the stimulus with his hand were scored as 
form responses. The most common form response was to cup 
the hand over the stimulus. Another fairly frequent type 
of form response was to lie the hand flat over the top 
surface of the stimulus with the lower part of the fingers 


(nearest the palm) on the top of the stimulus (if the 
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finger tips touched the surface, this response was not 
categorized as a form response). Sometimes subjects made 
form responses by tracing the edges of the stimulus with 
their fingers, but this was less frequent. 

(2) Texture responses. All responses where subjects 
touched or stroked the texture on the upper surface of the 
stimulus with their finger-tips were classified as texture 
responses. 

(3) Size responses. Responses where subjects 
grasped the cylindrical shape around the side, cupped their 
hands over the top, or spanned the height of the stimulus 
with thumb and forefinger were classified as size responses. 
Overt responses to size such as those just described 
appeared to be an under-estimate of the observing of size, 
since simply raising or lowering the hand from one stimulus 
to the other (to make number responses for example) provided 
proprioreceptive information about the size of the stimuli 
to the subject. 

(4) Number responses. Responses where subjects 
touched the bumps on the top of the stimuli with their 
finger-tips were designated as number responses. 

(5) Couplings. A shift from a cue on the right 
stimulus to a cue on the left stimulus, or from a cue on the 
right stimulus to the left stimulus was designated a 


coupling. 


Continuity of Responses. When subjects shifted from 
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form to texture or from the left to the right stimulus in 
their tactual observing, there was little divi icisciilet yet r 
the scorer in classifying responses. However, it was 
fairly frequent for subjects to make prolonged tactual 
observing responses to one cue on a particular dimension. 
In other words responding was continuous rather than 
discrete. For example, a subject might stroke the right 
texture for 10 to 15 seconds while another subject might 
give the right texture a momentary touch. It seemed 
reasonable to try to distinguish the momentary touch from 
the continuous responding since the former constituted a 
smaller amount of observing than the latter. The experi- 
menter, therefore, assigned a number (representing the 
category of response being made) to the observing responses 
at approximately every three seconds except when there was 
a shift to observing another cue, at which time another 


number was assigned. 


Reliability) of Measurement. | Percentage or jim ter— 


scorer and intra-scorer agreements were used to assess the 
Tolga istiv~ot the scoring procedure.] Smter—scorer 
reliability was tested by using one other scorer for four 
subjects. Intra-scorer reliability was measured by the 
regular scorer scoring the records of five subjects on two 
eccasions separated by three weeks. 

The independent scorer was given five hours of 


training by the regular scorer. This mainly involved 
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viewing the videotape together, scoring a number of trials 
without looking at each other's scoring, comparing the 
scoring and replaying the videotape until agreement had 

been reached over any discrepancies between the scoring 
methods and criteria. After he was trained, the independent 
scorer viewed videotapes of four different subjects and 
classified the observing responses of different subjects 

on three separate occasions, each separated by a week. 

The® reliability was calculated on the basis of 
percentage agreement between the number of relevant 
observing responses, number of total observing responses, 
and number of couplings recorded on the two scoring 
occasions. These measures were made over the first ten 
trials, criterion trials and the total trials since these 
were the basis for the dependent measures used in analysis. 
The relative number of observing responses recorded by 
judge 1 and judge 2 were expressed as a percentage with 


the largest number forming the denominator as follows: 


No. ‘of Rel, Obs. Ris) for le t-10 
Z trials - Judge 1 
Rel. Obs. as Novoor Re lus Obau Ro ee tore le rao SaaS 
TAS UGS al trials = Judge 2 


% Agreement on 


Reliability indices for inter-scorer sandsintra. 
scorer agreement are reported in Tables 2 and 3 (Appendix C). 
There was virtually no disagreement on couplings--the mean 
inter-scorer agreement being 99.6 percent and the mean 


intra-scorer agreement being 100.0 percent. The mean 
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inter-scorer agreement for relevant observing was 91.5 
percent and for total observing was 93.5 percent. The 
intra-scorer agreement for relevant and total observing 
was a little higher than the inter-scorer agreement. The 
reliability figures seem to suggest both that the method 
of scoring is able to be used consistently by one scorer 
and that other scorers may be trained to use the same 
method, since there was satisfactory consistency between 


and within scorers. 
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CHAPTER VI 
RESULTS 


The results of the present study are presented in 
this chapter in four sections, each of which deals with 
the data pertaining to each of the four sets of hypotheses 
in the study. The results are discussed in the following 
chapter. The analyses which were performed, as a routine 
check, on the extraneous variables of sex, dimension and 
training versus the experimental variables of shift and 
verbalization, are presented in this chapter in relation 
only to those hypotheses where relevant and significant 
interactions were observed. 

No significant differences were found between 
experimental groups on one dependent variable, namely 
couplings per trial, throughout the study. In order to 
avoid needless repetition, the failure of couplings to 
show differences is stated here and is not repeated under 
the findings of each hypothesis. 

One finding which is pertinent to all hypotheses, 
since it indicates a relationship between tactual observing 
and learning rate, was that post-shift trials to criterion 
was significantly negatively correlated with post-shift 


percentage relevant observing per tial s.ever -bhe, j\iirst ten 


trials (r = -0.52, p< 0.01) and the total trials (r = -0.40, 


p < 0.01) and with relevant observing per trial over the 
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While cell means for the treatment groups are 
reported for the principal analyses of the study, figures 
representing the same information will commonly be 
presented to facilitate conceptualization of the 
similarities, differences and relationships among the 


treatment groups. 


Bypothes1's- 1 


The first hypothesis predicted that verbalization 
treatments would have the effect of decreasing the number 
of trials to criterion and increasing the number of 


observing responses during the pre-shift task. 


Trials to Criterion. The results of the analysis 
of variance for Verbalization treatment by Sex on pre- 
shift trials to criterion are shown in Table 4. Since 
the sex by verbalization interaction was statistically 
significant (F[2,99]=4.56, p< 0.01) Scheffé individual 
comparisons of means were computed. These comparisons 
indicated that: 

(a) Males had significantly fewer trials to 
criterion than females under the assigned verbalization 
condipiucne (pra. 0.00). 

(b) Females had significantly fewer trials to 


criterion than males in the no verbalization group 


(once 0.05). 
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TABLE 4 


MEANS AND ANALYSIS OF VARIANCE FOR SEX BY 
VERBALIZATION ON TRIALS TO CRITERION ON 
PRE-SHERIY TASK 
i ———————— eee 


(a) Mean pre-shift 
Coals: sto Criterion 


Verbalization Sex Verb. 


ee Males Females 


Spontaneous 


Verbalization 320 7: 30. 86 3 a5 
Assigned Verbalization Pag) eye 395.0 3570/0 
No Verbalization 35.60 2a oo 29.95 
Sex Means Se OS 35.63 She Srp) 


(b) Analysis of 


Variance 
Source at MS F P 
Sr ry ee 
A CVerb) 2 Pe Oneod O49 > Wao fe) 
B (Sex) EE 1.06 0.004 0.949 
AB (Interaction) z) 1198.34 A530 O03 
Error 99 263.04 
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(c) There was no statistically significant 
difference between the means of males in the three 
different verbalization groups, but females had Sa ep ite 
cantly fewer trials to criterion under the no 
verbalization conditions than under the assigned 
verbalization condition. 

Figure 5 represents the disordinal sex by 
verbalization interaction, and indicates that males learned 
faster than females in the assigned verbalization group and 
females learned faster than males in the no verbalization 
group. The performance of both males and females in the 


spontaneous verbalization group was very similar. 


Observing Responses over Total Trials.) “lables so) and 
6 show, respectively, that there was a significant effect of 
verbalization on relevant observing per trial (F[2,99]= 


Deil yp < 0,01). and on wootadwobserving speretrial 
(F[2,99]=9.27, p < 0.01) over the total pre-shift trials. 


Scheffé comparisons between the verbalization treatment 
groups indicated that: 


(a) The spontaneous verbalization group had 


significantly more relevant observing per trial than the 
no verbalization group (p < 0.01). 


(b) The assigned verbalization group did not differ 
significantly from the spontaneous verbalization group or 
from the no verbalization group in relevant observing per 
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FIGURE 5 


PRE-SHIFT TRIALS TO CRITERION FOR MALES AND FEMALES 
IN DIFFERENT VERBALIZATION GROUPS 
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TABLE 5 


MEANS AND ANALYSIS OF VARIANCE FOR RELEVANT OBSERVING 
PER TRIAL OVER TOTAL PRE-SHIFT TRIALS 
aaaanoaoaoaoaoaoaoaoaoaoaoaoaoaoaoaoaoaoaoae—eSeeeeESaoaoaaEaEaEESES—————_—_ LLL ——————$_{_ 


(a) Mean RO over 
Tocal “Trials 


Shift Gps Verbalization Groups eMehalip ee 

| SV AV NV Means 
IDS les cudnt Shey eal Sy s(Ons 3-06 
EDS CM 3835 NE} 2.92 
cs Brenlo E28 223 256 
Verb. Means 3.60 eee be hep a 04 


(b) Summary of 
Analysis of 
Variance 


Source df MS F P 
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TABLE ~ 6 


MEANS AND ANALYSIS OF VARIANCE FOR TOTAL OBSERVING 
PER TRIAL OVER TOTAL PRE-SHIFT TRIALS 


(a) Mean TO over 
Total Trials 


Shift Gps SV AV NV Shift 

Means 
IDS On7 7 6.91 S23 G0 
EDS Oar 6e 52 3.39 0 
cs 6.16 5.76 3.95 2819 
Verb. Means O07 6.39 4,19 Chee 


(b) Summary of 
Analysis of 


Variance 
Source df MS F P 
A (Shift) Z 9.92 1.46 OR 2.0 
Bea Verb..) 2 63.14 9,27 0.000 
AB (Interaction) 4 35,419 0.46 0.765 
Er O 99 6.81 
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(c) The spontaneous verbalization group had 


significantly more total observing per trial than the no 
Verbalization group (p< 0.01). 


(d) The assigned verbalization group had 
significantly more total observing per trial than the no 
Venbalization igroup Gp <10.01)., 

(e) The assigned verbalization and the spontaneous 
verbalization group did not differ significantly in total 
observing per trial. 

Figure 6 shows that the spontaneous and assigned 
verbalization conditions have the effect of increasing the 
number of observing responses made compared to the no 


verbalization condition. 


Observing Responses over First Ten Trials. An 
analysis of sex by verbalization on the total observing 


Dewetrial over the first ten pre-shitt trials revealed <a 
aiandticant interaction (F[2,102]=3.51, p<) 0.01) as ia 
shown in Table 7. Scheffé comparisons of the individual 
means for sex and verbalization groups revealed that: 

(a) Males showed significantly less total observing 
per trial than did females in the assigned verbalization 
ecoup (p< 0.05), 

(b) Males in the spontaneous and assigned 
verbalization groups showed significantly more total 


observing per trial than males in the no verbalization 
group (p ¢ 0.01, p < 0.01). 
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FIGURE 6 


NUMBER OF RELEVANT AND TOTAL OBSERVING RESPONSES PER 
TRIAL FOR DIFFERENT VERBALIZATION GROUPS OVER TOTAL 
TRIALS 
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TABLE /7 


MEANS AND ANALYSIS OF VARIANCE FOR SEX BY 
VERBALIZATION ON FIRST TEN PRE-SHIFT 
TRIALS FOR TOTAL OBSERVING PER TRIAL 
a 


Ca) Mean total observing per 


trial over first ten pre- 
shift trials: 


Verbalization Groups Sex 
Verb. 
Males Females Means 
Spontaneous 
verbalization 9.10 8.00 S200 
Assigned 
verbalization Velo 9.47 Pelioge he: 
No verbalization 4.39 Dneniel 5.05 
Sex means 6.89 Weil Look 
(b) Analysis of variance 
Source df MS F P 
tien) While bees isecnec tee +66) eS SSeS 
A (Verb) 2 S25 0L 16.84 0.000 
B (Sex) 1. nly At iy etna 03135 
AB (Interaction) f bathe) Sap el 0,033 
Error 102 7.89 
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(c) Females in the spontaneous and assigned 
verbalization groups showed significantly more total 
observing per trial than females in the no verbalization 
SHOUD spec e040 1a p 20 0 OMe) 

Figure 7 illustrates the sex interaction with 
verbalization on total observing per trial over the first 
ten pre-shift trials. It can be seen that boys observe 
less than girls under all verbalization conditions except 
the spontaneous verbalization condition. The data, 
however, support the prediction that spontaneous and 
assigned verbalization groups observe more than the no 


verbalization group. 


Summary of Findings for Hypothesis l. There was no 


main effect of verbalization on trials to criterion, but a 
disordinal interaction between sex and verbalization was 
found. Girls learned the training task faster than boys 
when they were not given instructions to verbalize the 
cues, while boys learned the task faster than girls when 
they were assigned verbal labels for cues. Hypothesis 1.1, 
then, was not confirmed since there was no overall effect 
of verbalization on trials to criterion. In fact it was 
contradicted by the finding that girls learned faster 
under the no verbalization condition than under the 
assigned verbalization condition. 


Significant main effects of verbalization on 


relevant observing per trial and total observing per trial 
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FIGURE 7 


TOTAL OBSERVING PER TRIAL OVER FIRST TEN PRE-SHIFT 
TRIALS FOR MALES AND FEMALES IN DIFFERENT 
VERBALIZATION GROUPS 
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Over the total pre-shift trials were found. Both the 
spontaneous and assigned verbalization conditions had the 
effect of increasing the number of observing responses to 
both relevant and irrelevant dimensions, hence providing 
Support for Hypothesis 1.2. A significant interaction 
between sex and verbalization treatment was found on 

total observing per trial over the first ten trials. 

Boys initially observed both dimensions less than girls in 
the assigned and no verbalization groups, but slightly 
more than girls in the spontaneous verbalization group. 
Both boys and girls in the spontaneous and assigned 
verbalization groups, however, made more initial observing 
responses than boys and girls in the no verbalization 


group. 


Hypothesis D2 


The second hypothesis predicted that, for the no 
verbalization group, there would be a more rapid rate of 
learning and a greater percentage of relevant observing 
responses for an intradimensional shift than for an 
extradimensional shift, with a control shift predicted to 
show an intermediate rate of learning and percentage of 
relevant observing responses. It was also predicted that 
for the spontaneous and assigned verbalization groups 
there would be a more rapid rate of learning and a greater 
percentage of relevant observing responses for anganis a= 


dimensional shift than for an extradimensional shift and 
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for an intradimensional shift than fora control shirt, 
but that the control shift and the extradimensional shift 
would have a similar rate of learning and percentage of 


relevant observing responses. 


(rials to Criterion.=*Wable 8 shows that there was 
Stentiicant main, effect *(F[2,99]=11.35,°p — 0.01) ofeshite 
on trials to criterion on the post-shift task, but no 
Significant interaction between shift and verbalization. 
There were therefore no grounds for treating the different 
verbalization groups differently with respect to the 
effect of shift condition, and Scheffé individual compari- 
sons of shift means were carried out. These comparisons 
revealed that: 

(a) The intradimensional shift group had signifi- 
cantly fewer trials to criterion than the extradimensional 
siete proup (p< 0.0%). 

(b) The control shift group had significantly 
fewer trials to criterion than the extradimensional shift 
er oups Cpe <2 0.01) . 

(c) There was no statistically significant 
difference between the meansof the intradimensional and 


control shift groups on trials to criterion. 


Observing Responses over the First Ten Iriate. Gt 


can be seen from Table 9 that there was a significant main 


effect of shift group on percentage relevant observing per 
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TABLE 8 


MEANS AND ANALYSIS OF VARIANCE FOR SHIFT AND 
VERBALIZATION ON POST-SHIFT TRIALS TO 


CRITERION 
= eee 
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Verbalization Groups oy athe ie ah 
Shift Groups SV AV NV Means 
IDS ies] LS. 75 24.00 Lo 02) 
EDS ZOveD-O 36%, 5:8 41.25 34.47 
cs 24.33 258.03 PAO 59/5) 235.1614 
Verb. Means 20s o'O 27-05 28.67 Ie pis 


(b) Summary of Analysis 
of Variance 


Source df MS F P 
PEN fee 6 dod oo ee eee 
ACS nee) 2 2493.62 a i ACs 0.000 
B (Verb.) 2 673.59 3.06 OF, ODE 
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TABLE 9 


MEANS AND ANALYSIS OF VARIANCE FOR PERCENTAGE RELEVANT 
OBSERVING ON FIRST TEN POST-SHIFT TRIALS 
——————— 


(a) Mean percentage relevant 
observing on first ten 
post-shift trials 


Shift Groups Verbalization Groups Shift 

SV AV NV Means 
JOBE R83 3 62700 De 63729) 
EDS Gite) 43.92 OO Nts/ 2a oS 
cs 54.00 aN Ay) Si we 56. 86 
Verb. Means Pee EW Gg os} 26716 Sa ae 


(b) Summary of Analysis 
of Variance 


Source df MS F P 
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trial over the first ten post-shift trials CEE2599) i128 Sa, 
p< 0.01) but no significant interaction between shift and 
verbalization. There were no significant effects of shift 
on the absolute number of relevant observing responses. 
Since the shift groups behaved similarly regardless of 
verbalization treatment, Scheffé comparisons of the shift 
means were performed. These individual comparisons 
revealed that: 

(a) The intradimensional shift group had signifi- 
cantly more percentage relevant observing per trial than 
the extradimensional shift group (p< 0.01). 

(b) The extradimensional shift group had signifi- 
cantly less percentage relevant observing per trial than 
thescontrol-shifiitegroup (p< 0.01). 

(c) There was no statistically significant 
difference between the means of the control shift group 
and the intradimensional shift group on percentage 
relevant observing per trial. 

Figure 8 illustrates the decreasing rate of learn- 
ing from the intradimensional shift to the control shift 
to the extradimensional shift and the decreasing relative 
amount of Seoceae the relevant dimension from the intra- 
dimensional shift to the control shift to the extra- 
dimensional shift. In other words, the shift which was 
most rapidly learned, the intradimensional shift, also 


involved the most observing of the relevant dimension 


se | 


j : 


igi aati alskid ai | | 7 
bas sibde neswied nou oassa “nema on va : ' 


aoe 0q 28% caxtereat somes, xedaue 


to. eee lbysae7 yiaed rate uae 
ditds sds to ancalire qos B2 ress <dusm3 set? aaa 


ano abisqmos faubivibat saodT bomrotteq- sare 
tdeadg 


cial . . 
~tiingte bend quowg 3stide Lecotansmtbatiat eft (se) 


asda Let+i x5 


(£0.06 S35, qhoss 422n6 {anolansmtbar3xe ods 


-~titagie bed quetg Jtide (ecofanswlbsrdxs sat (d) ire 
nadi lati 159 poivisedo tosvelet sgstnsozeg avskyylones ( * 


(10.0 > q) quoxg tttda Toxsaca sis 


tnheolitagta Sitgoksbtease on efw etedT (a) 


quotg Jitde I61jao> edi to srasm sid teeutad vananetib 7 


Sgasasotag no quorg satiae {sip ethane A 


edhir © 


| 
tenn 
| 


-pieel to s3et untessrosb of2 seiexdeutlt 8 stugtt 
titda Loxtaos sdd oF Aibde thaotensmpbaxs ny oda moz2, gat 
svtdjelot guleesi5eb oid bus diida fenol snemtbevaxs er f 

~evint sd3 mot? nokens@tb jnsysisx sit aniviseedo to dnvoas, 

-sxy29 of3 03 J3fda forsnos ad3 of 428de tinctaiatints | 
esy sioludw gibde ads ,ebrow xeddo ol -2hde Lenotememth 
ovis ,titie ledotensmtbaraqk sis ‘bentmel ibd qo tie 

aekeromsb Jnsvelax dt oe ean ayvLov 


95 


Mean Mean Zage 
trials Rel. Obs/ 
to Trial over 
criterion lst ten 
Eeians 


IDS cS 


EDS 
Shift Groups 


Trials - (+—_4) 


FIGURE 8 


TRIALS TO CRITERION AND PERCENTAGE RELEVANT OBSERVING 
PER TREAL OVER THE FIRST TEN POST-SHIFT TRIALS FOR 
THE THREE SHIFT GROUPS 
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compared to the irrelevant dimension in the immediate 


post-shift period, and vice versa for the extradimensional 


Sate 


Summary of Findings for Hypothesis 2. Since there 


were significant main effects of shift on both trials to 
criterion and percentage relevant observing per trial, but 
no significant interaction between shift and verbalization, 
it was concluded that the prediction of different effects 
of shift for the no verbalization group than for the 
Spontaneous and assigned verbalization groups was not 
sustained. The influence of shift was the same for all 
verbalization groups. When collapsing over verbalization 
groups, the intradimensional shift was learned most rapidly, 
the control shift at an intermediate rate and the extra- 
dimensional shift most slowly. Hypothesis 2.1, then, was 
confirmed except that the difference between the control 
shift and extradimensional shift mean trials to criterion 
was not statistically significant. Hypothesis 2.2 was 
confirmed insofar as intradimensional shift learning was 
found to be faster than extradimensional shift learning, 
however the expected difference between the control shift 
and the intradimensional shift was not statistically 
significant and an unpredicted difference between the 
extradimensional shift and the control shift was found. 


The intradimensional shift group showed the 


greatest mean percentage relevant observing per trial, the 
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control shift an intermediate amount and the extra- 
dimensional shift the smallest amount. Hypothesis 2.3 
was confirmed except that there was no statistically 
Significant difference between the control shift and the 
intradimensional shift and there was no effect of shift 


on relevant observing per trial. Hypothesis 2.4 was 


confirmed insofar as there was found to be a greater 
percentage relevant observing per trial for the intra- 
dimensional shift than for the extradimensional shift, but 
the expected difference between the control shift and the 
intradimensional shift did not reach statistical signifi- 
cance and there was an unpredicted difference between the 
extradimensional shift and the control shift. Hypothesis 


2.4 was not confirmed in the prediction that there would 


be an effect of shift on the relevant observing per trial. 


Hypothesis 3 
The third hypothesis predicted that there would be 


no difference in either rate of learning or initial 
observing responses after shift, for different 
verbalization groups in a control shift, but that for 
extradimensional and intradimensional shifts, the 
spontaneous and assigned verbalization groups would both 


learn faster and observe more than the no verbalization 


group. 


Trials to Criterion. It can be seen from Table 8 
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that there was no significant interaction effect of shift 
and verbalization but that there was a marginally signifi- 
cant main effect of verbalization on trials to criterion 
CFi2599\=3.065 p=0.051). Hence 4t was not possible to 
treat the control, extradimensional, and intradimensional 
shifts as different with respect to verbalization groups. 
However, Figure 9 indicates that the pattern of means for 
trials to criterion within the control shift does appear 

as predicted although this difference was not in itself 
giecat enoughsto create a significant interaction effece. 
btsecan be seen from this figure that subjects in the extra— 
dimensional and intradimensional shifts learned more 
rapidly when given either spontaneous or assigned 
verbalization jconditions but that subjects in the control 
shift learned at similar rates regardless of the 
verbalization condition which they had been given. Scheffé 
tests on the verbalization means were performed and the 
comparisons indicated that there were no statistically 
significant differences between the spontaneous, assigned 
or no verbalization groups on post-shift trials to criterion, 
although the difference between the spontaneous and no 


verbalization groups approached significance (p=0.07). 


Observing Responses over the First Ten lrials. et 


Gan belseen from Tables 10 and 11 that there were signi ti 


cant main effects of verbalization on relevant observing 


per trial Gel2 99 |= 8/35. p < 0.01) and on total observing 
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FIGURE 9 


MEANS FOR SHIFT AND VERBALIZATION GROUPS ON POST- 
SHIFT TREALS-T0~CRETERION 
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TABLE 10 


MEANS AND ANALYSIS OF VARIANCE FOR RELEVANT OBSERVING 
OVER FIRST TEN POST-SHIFT TRIALS 
se eee 


(a) Mean relevant observing 
pem@igniakberoneki tryst tben 
post-shift trials 


Shift Groups SV AV NV Sipe 

Means 
IDS 3.425 2408 2447 Deae Ts, 
EDS 31,9 37 Pas yA pale [at 
cs 3 25.2 3,43,2 ie Ua 2.92 
Verb. Means 3.39 3313 1.99 He Fis) S| 


(b) Summary of Analysis 
of Variance 


Source df MS F P 

A AC SintisE tz) Z 0 fA) O48 0.836 
B BC Ve mb) 2 2070 Shaves 0.000 
AB (Interaction) 4 Pos Ab? 0.92 0 455 
Error 103 2 #29 
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TABLE 11 


MEANS AND ANALYSIS OF VARIANCE FOR TOTAL OBSERVING FOR 
FIRST TEN POST-SHIFT TRIALS 
— 


(a) Mean total observing per 
tyuial for Ist ten trials 


post-shift 

pao et Groups SV AV NV Shae 
Means 

IDS 5 o8 4.90 4.06 4.93 
EDS Thneile G79 3745 Deo? 
cs 6 a6 Gye ee} 3.60 Deks 
Verb. Means 6.45 Sch Share Soil 
(b) Summary of Analysis 

of Variance 
Source df MS F P 
a ar had ee SOIR SET LT ARTI et cl Se Ti AE in eh caren 
ARCSHLEEt) 2 Hey = fa 1a 0.243 
B (Verb.) 2 JPRS) 11.99 0.000 
AB (Interaction) 4 5% 57 0.90 0.465 
Error 6.14 
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per trial (F[2,99]=11.99, p< 0.01) over the first ten 
post-shift trials, but that there were no significant 
interactions between shift and verbalization. It was 
concluded, therefore, that the number of observing responses 
immediately after the shift for the three shift groups were 
influenced in similar ways by verbalization treatments. 
Scheffé comparisons revealed that over the first ten 

Ene als: 

(a) The spontaneous verbalization group had 
significantly more relevant observing per trial than the no 
verbalizativonsgroup: (p< ©),01)))5 

(b) The assigned verbalization group had signifi- 
cantly more relevant observing per trial) than the no 
Verbaluazareron es ToUp (pre "Ons 

(c) The spontaneous verbalization group had 
Sipurticgantly more total observing per trial than the mo 
Vervali zation group (pl< 0.07). 

(d) The assigned verbalization group had signifi- 
cantly more total observing per trial than the no 
verbalization group (p < 0.01). 

Figure 10 illustrates that both the spontaneous and 
assigned verbalization groups produced a greater number of 
observing responses per trial than the no verbalization 
group. The spontaneous verbalization group had a tendency 
to produce even more observing than the assigned 


verbalization group but this difference is not statistically 
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FIGURE 10 


MEANS OF RELEVANT AND TOTAL OBSERVING RESPONSES PER 
TRIAL IN THE FIRST TEN POST-SHIFT TRIALS FOR 
DIFFERENT VERBALIZATION GROUPS 
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Summary of Findings for Hypothesis 3. The main 


effect of verbalization on trials to criterion was only 
marginally significant and Scheffé comparisons of 
verbalization means did not reveal any significant 
differences between the learning rates of the spontaneous, 
assigned and no verbalization groups. The differences, 
however, were in the direction of more rape. earn. neo or 
the spontaneous and assigned verbalization groups than for 
the no verbalization group. Hypothesis 3.1, stating that 
there will be no significant difference in the rate of 
learning for verbalization groups on triais to criterion 

is therefore confirmed. Hypothesis 3.2 was not confirmed 
since spontaneous and assigned verbalization means on 
trials to criterion for the intradimensional and extra- 
dimensional shift groups were not significantly smaller 
than for the no verbalization group. However, the hypothesis 
is given limited support from the finding that the 
differences were in the predicted direction (spontaneous 
and assigned verbalization means less than no verbalization 
mean) although they were not significant. 

Verbalization had a significant main effect on 
relevant and total observing per trial. Spontaneous and 
assigned verbalization had the effect of increasing the 
number of observing responses to both relevant and 
irrelevant dimensions compared to no verbalization. Hence 
Hypothesis 3.3 which predicted no difference in number of 


observing responses for control shift subjects in the 
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verbalization treatment groups was not confirmed, but 
Hypothesis 3.4 which predicted a greater number of 
observing responses for intradimensional and extra- 
dimensional shift subjects in the verbalization treatment 


groups was confirmed. 


Hypothesis 4 


The fourth hypothesis predicted that verbalizers 
of the correct solution to pre- or post=shift tasks would 
have learned the training and the shift task more rapidly 
and would have made more observing responses on the training 
and shift task than non-verbalizers. It was also predicted 
that verbalization treatments compared to no verbalization 


would increase the number of solution verbalizers. 


Trials to Criterion. There were no significant 
differences between the mean trials to criterion for the 
pre-shift task but there were significant differences 
between the verbalizers and non-verbalizers on post-shift 
trials to criterion (F[2,105]=4.86, p=#0.01, (see Table 12). 
Scheffé comparisons revealed that: 

(a) Verbalizers of both solutions (to pre- and post- 
shift tasks) had significantly fewer trials to criterion 
than non-verbalizers (p < 0.05). 

(b) Verbalizers of one solution (to either pre- or 
post-shift task) had significantly more trials to criterion 


than verbalizers of both solutions (p=0.01). 
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TABLE owi2 


MEANS AND ANALYSIS OF VARIANCE FOR SOLUTION 
VERBALIZATION ON POST-SHIFT TRIALS TO 


CRITERION 
TE —— — — — — — — — —————————— 


(a) Means for Trials to 
Criterion 


Solution Verbalization 
V(2)* V(1)* Non-V* Totas 


Mean en Oz Zeal S 27.46 Zo AL 


N Ze 38 41 108 


(b) Summary of Analysis 
of Variance 


Source df MS F P 
Groups 2 229 737 4.86 0.010 
Error 105 So ar a 


er LT LL 


*V¥(2) -— Verbalizers of solutions to both pre- and 
post-shift problems. 

*V(1) - Verbalizers of solutions to either the pre- 
or post-shift problem. 

kNon-V- Verbalizers of neither solution. 
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Figure 11 illustrates the more rapid rate of 
learning for verbalizers of both solutions than for 


verbalizers of one solution and non-verbalizers. 


Observing Responses overwrite t-Tlenwandelotaleirnvials, 


There were no significant differences between solution 
verbalizing groups on any dependent measures of tactual 
observing for the training task. On the post-shift task 


there were no significant differences between solution 


verbalizers on total observing per trial, but the means of 
solution verbalizers on relevant observing Dex trialsine the 


first ten trials were significantly different (F[2,105]= 
3.21, p< 0.05). The differences between the means of 
solution verbalizers approached significance for relevant 
observing per trial over total trials (F[2,105j=3.00, p< 
0.10), (see Table 14). Scheff&é comparisons of solution 
verbalizing means revealed that: 

(a) Verbalizers of one solution had a significantly 
greater mean relevant observing per trial on the first ten 
post-shift trials than non-verbalizers. 

(b) No significant differences between the means 
of verbalizers of one solution, verbalizers of both 
solutions and non-verbalizers occurred on relevant 
observing per trial over the total post-shift trials. 

Verbalizers appear to give more relevant observing 


responses per trial than non-verbalizers, as can be 


observed from Figure 12. 
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TABLE 13 


MEANS AND ANALYSIS OF VARIANCE FOR SOLUTION 
VERBALIZERS ON RELEVANT OBSERVING PER TRIAL 
a 


(a) Means for relevant 
observing on first ten 
Andutorale tra lan 


Solution Verbalization 


ViG2)i TF V(1) Non-V Total 

Bale Sit b en 
trata 32 Oe BLA aih Paar See 2,03 
Total. trials 2 OF PARTS) 221 2259 


(b) Summary of Analysis of 
Variance Lor iirst ten 


Eras 
Source df MS F P 
Groups 2 AY Serer 0.044 
Error 105 2.48 
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(c) Summary of Analysis of 
Variance for total trials 


Source df MS F P 
ee re en eee eee 
Groups Z 5 3) 3.00 0,053 
Error LG.5 liwh9 
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FIGURE 12 


MEANS OF RELEVANT OBSERVING RESPONSES WITHIN POST- 
SHIFT TRIALS FOR DIFFERENT SOLUTION 
VERBALIZING GROUPS 
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A test of the independence of verbalization treat- 
ment and solution verbalization indicated that the two 
were not independent (X27 269. p< 0.05), (see Table 14). 
There were a greater number of verbalizers in the 
spontaneous verbalization group and a smaller number of 
verbalizers in the no verbalization group than would be 
expected if verbalization treatment were independent of 
solution verbalization. The observed frequencies for the 
assigned verbalization group do not differ markedly from 
the expected frequencies. 

In order to determine whether girls were better 
verbalizers (one might assume, verbal mediators) than 
boys, a test of the independence of sex and solution 
verbalization was carried out (see Table 15): This 
test revealed that sex was not independent of solution 
verbalization (cali 50. p< 0.01) and that there were 
a greater number of girls than boys who verbalized 


solutions. 


Summary of Findings for Hypothesis 4. There were 


no differences in the pre-shift trials to criterion of the 
solution verbalizing groups, but it was found that on post- 
shift trials the verbalizers had learned the task faster 
than non-verbalizers. In partictilar, verbalizers of both 
solutions learned the task faster than non-verbalizers and 
verbalizers of one solution. Hence Hypothesis 4.1 is 


confirmed for post-shift but not for pre-shift trials to 
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TABLE 14 


CONTINGENCY TABLE SHOWING RELATIONSHIP BETWEEN 
VERBALIZATION TREATMENT AND 
VERBALIZATION OF CORRECT 
SOLUTION 
loc ng ese np ree ee —————————————————————————— 


Solution Verbalization 


V(1l) & V(2) Non-V Total 
ee Sobek cae :  Obisk fexp. 
SV Zoe 22 elle) Sey Clas >) 36 
AV 2 UuC2 2 ela) 13) Glsn85) 36 
NV IIe | hepa ceil) Lee Doe oo) 36 
Total 68 40 108 
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Chi square = 7.69 (p< 0.05). 
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TABLE 15 


CONTINGENCY TABLE SHOWING RELATIONSHIP BETWEEN SEX AND 
SOLUTION VERBALIZATION 
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Solution Verbalization 
VG) s& ViC2) 


Non-V Total 
Sex oben Hoses ibe Seles, 
Males Dis) C35458) 28  €19 764) 5S 
Females ey (Sia) 5 Shs) 2a lO R65) 55) 
ore art 68 40 108 


Chi square = 11.52 (p< 0-01). 
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CBiacerl On. 

No differences in observing responses between the 
solution verbalizing groups were found on pre-shift trials 
to criterion, but verbalizers of one solution observed the 
relevant dimension more in the first ten post-shift trials 
than non-verbalizers. Hypothesis 4.2, then, is not 
confirmed for the training task but receives some 


confirmation on the shift task for relevant observing per 


trdjial saClaverm theefirstiseten truiatle)stb uti moti thon gtotal 
observing per trial. 

Verbalization treatment was found to affect 
solution verbalizing. In particular, spontaneous 
verbalization led to a greater number of correct verbal 
solutions while no verbalization resulted in fewer correct 
verbal solutions. Hypothesis 4.3, therefore, was confirmed 
insofar as a greater number of verbalizers were found in 
the spontaneous verbalization group than in the no 
verbalization group, but the assigned verbalization 


treatment did not affect solution verbalization. 
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CHAPTER VIL 
DISCUSSION, IMPLICATIONS AND SUMMARY 


Discussion 

Hypothesis 1. The performance of children on the 
training task of this study does not give unqualified 
Support for the argument that discrimination learning is 
facilitated by danstructiions. -to, verbalize stimulus .cues. 
Girls were even actually hampered in reaching a solution to 
the training task when they were assigned verbal labels, 
and they learned most rapidly when they did not name the 
relevant and irrelevant dimensions prior to making an 
instrumental choice response. Boys did learn the training 
task slightly (but not significantly) faster when they 
verbalized assigned labels than when they were not 
required to verbalize. 

A possible explanation for these results may lie 
in developmental differences between boys and girls. It 
has been consistently reported (Anastasi, 1958; Terman & 
Tyler, 195.43, Ty Lex ~b965) that. girls reach »physdeal and 
intellectual maturity more rapidly than boys. In 
particular, their verbal fluency and general language 
skills are generally found to be more advanced during the 
earlier years of schooling. One of the reasons for 
choosing grade one children for the present study was that 


they fall within the five to seven year old age range 
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(although at the upper limit) which is thought to be a 
stage when discrimination learning is facilitated by 
external instructions to verbalize (Luria, 1969; White, 
1965). After this sensitive stage has been passed, it is 
argued that children are capable of providing their own 
inner verbalizations to mediate problem solution. It has 
also been found (White, 1965; Weir & Stevenson, 1959) that 
after the age of seven, discrimination learning performance 
actually declines to some degree. White (1965) suggests 
that this decline in discrimination learning performance 
with age may be due to the formation of complex hypotheses 
which interfere with the solution of simple problems. 

It is possible that more of the boys in this study 
were at the transitional stage when verbal instructions 
tend to facilitate discrimination. Girls, on the other 
hand, having more facility with language, are more likely 
to have passed this phase and hence can be supposed to be 
capable of verbally mediating problem-solution without 
external instructions to verbalize. Some support for this 
proposition was provided by the finding that girls were 
better able to verbalize the correct solutions to the 
discrimination problems than boys, which suggests that 
girls had the appropriate verbal mediation for the problem 
more often than boys. When girls were in a verbalization 
treatment group where they were required to verbalize 


overtly, they may have been encouraged to formulate complex 
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hypotheses which hindered rather than facilitated problen- 
solution. 

The particular paradigm and verbalization treat- 
ments used in this study (chosen because the focus of 
interest in the study was in shift behavior) may have 
limited the potentiality of the study for revealing facts 
about discrimination learning in a more general sense. 

One reason enter has been suggested for the failure to 

find “support for*Hypothesia "li. l*might be the *tendéency of 
some subjects to form over-complex hypotheses. Another 
possible *"biasis Yfor*the "failure of “theefirest hypothesis 

can be found in the design of the study itself. The 
instructions to verbalize given in this study necessitated 
the observation of both relevant and irrelevant dimensions. 
It is possible that the necessity for building more complex 
mediational chains involving mediation to both relevant and 
irrelevant dimensions could have slowed down the acquisition 
of the correct instrumental choice response. In hind-sight, 
then, it seems that the outcomes of the treatments with 
respect to the first part of the first hypothesis might be 
expected to be equivocal. A modification of the design, 

to be discussed later, might clarify the problem. 

The suggestion in the preceding discussion that 
verbalization treatments led to the observation of both 
relevant and irrelevant dimensions is in agreement with 


the findings for the observing responses during the 
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pre=-shift task. Both types of verbalization treatment, 
compared with no verbalization, increased the tactual 
observing of subjects to both the relevant and irrelevant 
dimensions of the stimuli. Verbalization, then, in 

accord with Luria's views of the directive function of 
language, had a strong influence on the attentional 
behavior of subjects in this study. The data gave good 
reason for believing that mediating responses to both 
dimensions of the discriminative stimuli were established 
by verbalization during training. The verbalization treat- 
ments seemed to have the effect of reducing the extinction 
of irrelevant observing responses, a factor which could be 
expected to have considerable bearing on both pre- and 
post-shift learning. 

The finding that boys initially observed less than 
girls in the assigned verbalization condition is interesting, 
considering that boys learned the training task faster than 
girls under the same condition. It is possible that the 
greater amount of observing but slower learning shown by 
girls in the assigned verbalization group supports the 
suggestion that assigned verbal labels encouraged girls to 


form over-complex hypotheses. 


Hypothesis 2. The performance of children on the 
shift task of this study provides good support for the 
predictions of mediational theory. The shift which is 


believed to involve negative transfer of a mediational 
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chain, the extradimensional shift, was learned most slowly, 
while the shift which is said to involve positive transfer 

of a mediational chain, the intradimensional shift, was 
learned most rapidly. The control shift, in which there is 
thought to be no direct mediational transfer was learned at 
an intermediate rate, although the difference between the 
rate of control shift learning and intradimensional shift 
learning was not significantly different. The study also 
supports the proposition that at least some of the mediation 
which occurs in discrimination learning is related to 
attention. The relative amount of observing of the 

relevant dimension immediately after the shift was greatest 
for the intradimensional shift, intermediate for a control 
shift and least for an extradimensional shift, although the 
difference between the control shift and the intradimensional 
shift did not reach significance. It seems, therefore, 

that negative transfer of attentional mediation was occurring 
in an extradimensional shift and positive transfer of 
attentional mediation was occurring in an intradimensional 
shift. The fact that observing responses seem to be trans- 
ferred in shift problems, along with the observed correlation 
between observing responses and speed of learning the shift 
problem, seem to lend support to the argument that some of 
the mediation occurring in discrimination learning is 


Bttentional in nature. 


The control shift is included in shift studies as an 
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explicit test for the direction of medfational transfer 
(Shepp=é-Turris?,--1967) . Hence-the finding that the rate 
of learning for a control shift is intermediate between 
that of an extradimensional shift and an intradimensional 
shift allows one to assume that the intradimensional shift 
involves positive mediational transfer, the extradimensional 
shift negative mediational transfer and the control shift 
mo ttansfer. If, however, the control shift and the intrea— 
dimensional shift are not significantly different (as in 
the present study), there are grounds for concluding either 
that positive transfer does not occur in the intra- 
dimensional shift or that positive transfer or some other 
type of facilitation does occur in a control shift. MThe 
view that a control shift is facilitated in a manner not 
shared by the intradimensional and extradimensional shifts 
is strengthened by Eimas's suggestion that a control shift 
may be speeded up by the appearance of novel dimensions, an 
inevitable characteristic of a control shift. , The effect 
of novelty is argued to increase attention to the stimulus 
cues and hence increase the speed of learning. In the 
present study, nevertheless, the differences between the 
means of the shift groups were in the predicted direction 
(an intradimensional shift greater than an extradimensional 
shift and a control shift intermediate). It is possible 
that undue individual differences in the sample have 


inflated the error variance to such an extent that an actual 
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difference between the intradimensional and control shift 
in@trialstto erdterdoneand percentage relevant observing 
was masked. Further studies with larger samples and more 
powerful statistical tests are clearly necessary to clarify 
this tpoint. 

The differential effect of ‘shift forsdifferent 
verbalization groups which was predicted was not observed. 
Some possible reasons for this are examined under the 


discussion of hypothesis three. 


Hypothesis 3. The finding that verbalization treat- 
ments facilitated shift performance is in accord with 
theories (Luria, 1969; Kendler, 1970) which suggest that 
language plays an important part in the strengthening of 
mediational chains. In the present study verbalization 
treatment necessitated verbalizing both dimensions which 
made it easier for subjects in the verbalization groups 
than for subjects in the no verbalization group to shift 
to the same dimension (an intradimensional shift) and also 
to a different dimension (an extradimensional shift). The 
fact that verbalization subjects observed both dimensions 
during pre-shift trials strengthens the argument that 
mediation relevant to both dimensions was being learned by 
subjects who verbalized. The writer has argued that a 
complex mediational chain involving mediation to both 
dimensions is established for verbalization subjects but 


not necessarily for no verbalization subjects, and the data 
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so far discussed tentatively supports this position. The 
findings for the control shift however are somewhat 
equivocal in the light they throw on this issue. The 
expected interaction between shift and verbalization was 
not found. It was predicted that the control shift would 
not be influenced by the verbalization treatments, whereas 
the extradimensional and intradimensional shifts would be 
facilitated by them. Although there was no significant 
shift by verbalization interaction, an examination of the 
means for trials to criterion (see Figure 9, Chapter 6) 
suggests that the learning rates of the three different 
shift groups appeared to be somewhat differently affected 
byeverbalization. For the control, shift, thes learnings 
rates of the spontaneous, assigned and no verbalization 
groups were almost the same, while for the intradimensional 
and extradimensional shifts the two verbalization groups 
learned faster than the no verbalization group. Caution 
must be used in interpreting these apparent differences, 
Since significant statistical differences were mot present. 
If verbalization facilitates learning in extra- 
dimensional, intradimensional and control shifts (as is 
suggested by the main effect of verbalization and absence 
of an interaction effect) one would have to argue that at 
least one of the effects of verbalization was to facilitate 
so-called indirect transfer or learning set. An effect of 


verbalization during training might be to produce a tendency 
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to mediate which continues into the shift task. If this 
were the case control shift learning should be facilitated. 
Unfortunately the data on trials to criterion are not helpful 
in resolving this question. On the one hand there was no 
significant interaction of shift by verbalization 

but on the other hand the means followed the predictions 
generated by the mediational chaining theory proposed in 
hypothesis three of this study (see preceding discussion). 
ABCULCtNET dirticuLlty in, reachin: definite conclusions is 
that the individual verbalization means (collapsed over 
shift groups) were not significantly different, despite the 
fact, that there was a signiticanr main eitece mo. 
Verbatization on, trials, toOlcriteraon. In brief the findings 
of this study do suggest that verbalization facilitates 
Sito earning but at is mot possibile to, deianitely state 
that it does so by establishing mediational chains during 
PGaining which are utilized in, shirt... limis sone 
possibility, but a second possibility is that verpalivaction 
leads to a general tendency for subjects to mediate during 
both training and shift problems, regardless of the specific 
dimensions involved. 

The findings for observing responses are somewhat 
less equivocal than the findings for rates of learning. The 
effect of verbalization on observing responses in the post- 
shift trials immediately after shift was to increase the 


number of observing responses to both the relevant and 


| Meares 

ey Gate) ao ee ee 
‘hedgaitions og Stuede agente shine 

tutgfed dom ozs nob | ] z2 
ob eaw Stesi bned sno odd ‘on Laotian aida sill ed a. 
folsestiadtey yd attde to nobazexsaat jolie 
anotiotbsrg sas bewollot 2oeom ans bred asito odd ae wee 
nt beaaqotg vtosd3 gotatsds Peer Ts eds xd ey 


»(noteevsetb gntbsosxq s92) ybuse eid3 to sa1a2 etaadzoqed 


a 1 : 7 7 
at anobaulonoa s3tei2eb gotdosss at yo fuolttrb ere ‘ 
Oo) 452% : 
tevo bezeqalies) ansen AOEUREAER MS Se Isublvtbat sd3 3s 7 
> “E 


sad3 sjiqeab ,tnsxyatitb a3 has teRnde jon si9w (equozg aitde 


to gostile ntem insolitagie & ae sisd3 taeda 3982 x 
- 
agnibat? 43 teftd al ,no0tvesta 03 zieizi a0 notsastiadzey : 
anae 
estsadilisst sotsesiisdisy 34d3 feegaye ob ybuse elds to 7 


gduae yledintish of sldtecoq son at tt jud gnotarest hie 


hve oa 
gatiub entsrio Lenotisibsm goidetidetes yd oe esob 3% Sada 
See 0 24 

sno et abdT  .titde nit bosiitie os dotdw gatates3 +t 


a. | ie ie 


notjestiedisv isd? ef ya3titdlaegog baesse s sud auitetnn 

gnixuuh stathom o2 adostdue rod youiob nee: lavonsg 8 8 of sbsol 
skltseqe sd¥ to 2eslbrsegsyx <2msidoxe sttie bas goteater3 Agod 
| «bovlovel ‘— 


~Seeq sd3 gt ssenoqess sontican: ao een 


Bir) SeBgxont od eaw aie x — 


rena 


124 


irrelevant dimensions. It would seem, therefore, that 
verbalization does direct attention, as has been argued 

by Luria. Verbalization, however, increased the number 

of relevant and irrelevant observing responses for all 

three shift groups. The fact that verbalization groups in 
the control shift observed more after the shift than the 

no verbalization group seems to indicate clearly that one 

of the effects of verbalization is to increase the non- 
spechiicsttrans ferjpor’set towmediateSiirom a'training “task 
Eaad Sintitietask. tkifi chhe veficier of tverbali Zat ion “Ls *only 

ta facilitate direct *transferv"of mediational “chains to 
dimensions from the training to the shift task, one would 
not expect that a control shift group would show evidence 

of more mediating activity after the shift when verbalization 
during training had occurred. This is because a control 
shift is not believed to involve direct transfer of specific 
dimensional mediation. The informal observations of the 
experimenter that subjects in all shifts (including the 
control shift) who received verbalization treatment during 
training usually verbalized new labels for the cues of shift 
stimuli supports the interpretation that indirect transfer 
of mediational set was a result of verbalization treatment. 
The question of whether verbalization affects direct oF 
indirect transfer or both, from training to shift, then, is 
not clearly answered by the present findings. A modifi- 


cation in design to be discussed later might iflluminate the 
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manner in which verbalization facilities shift learning. 
The performance of spontaneous and assigned 
verbalization groups on speed of learning and the various 
measures of tactual observing were not significantly 
different throughout the study. The tendency “of ‘the 
Spontaneous verbalization group to learn the shift task 
slightly faster and observe the stimuli slightly more 
during pre- and post-shift tasks than the assigned 
verbalization group does, however, suggest the possibility 
that the use of the child's own words may be more efficient 
in facilitating the establishment of mediating and 
associated instrumental responses than the imposition of 
assigned labels. It would appear that the comparison of 
larger spontaneous and assigned verbalization groups might 
illuminate the question of which of these procedures is the 
most effective way to encourage mediational problem-solving. 
One of the dependent tactual observing variables, 
namely couplings per trial, did not prove to be affected 
by verbalization treatments. The writer is unable to find 
a satisfactory explanation for the failure of this variable. 
It is possible that the effect of verbalization was to 
require subjects to examine and compare both dimensions in 
which case a more appropriate definition for a coupling 


would have been a comparison between individual cues rather 


than between stimuli. 
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Hypothesis 4. The finding that the ability of 
subjects to verbalize the correct solutions to the 
discrimination problems was related to the speed of shift 
learning, and to the number of relevant observing responses 
immediately after the shift, adds support to the view that 
attentional and verbal mediation are linked in discrimi- 
nation learning problems. Solution verbalizers may be 
supposed to have learned verbal mediational chains 
appropriate to the problem and hence to be better able to 
perform mediational transfer problems. Moreover if verbal 
mediators also employ more attentional mediation there 
would seem to be a link between the two processes, possibly 
such that verbal and attentional responses and the associated 
response-produced cues exist concurrently on mediating chains 
leading to instrumental choice responses. The fact that 
there tended to be more verbalizers of the correct solution 
in the verbalization treatment groups suggests that the 
verbalization treatments themselves encouraged verbal 
mediation. Some caution must be used in interpreting the 
solution verbalization findings since they were not always 
clear-cut with respect to whether verbalizers of one or both 
solutions were faster shift learners and better attenders. 
The ability to verbalize both solutions seems to be contami- 
nated with the ability to recall, a factor which also could 
effect discrimination learning. Verbalizers of both solutions 


were faster learners of the shift problem than non-verbalizers 
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and verbalizers of one solution were better observers of 


the relevant dimension after the shift than non-verbalizers. 


In general, then, the study showed that transfer 
of selective attentional responses is involved in 
mediational problem-solving. The intradimensional shift 
Ps snot only learned fasten than, tthe extradimens oma enitt 
but more attention is paid to the relevant dimension after 
shifting in the dntradimensional shift than din the extra— 
damensi.onal shit... The effect of Verbalization during 
training was to facilitate the learning of shift problems 
and to produce a greater overall tendency to observe the 
relevant and irrelevant dimensions. Verbalization treat- 
ments also tended to encourage verbai mediation as indicated 
bysebiLLity to .correctly verbalize the solutaonugtosthe 


discrimination problems. 


Limitations. Before examining the wider implications 
of the present study it seems appropriate to point out some 
iimuGat ions which may restrict the ogeneraligzapiiaity of the 
findings.«, The identification of observing responses, with 
selective attention has been criticized (Reese & Lipsitt, 
1970) hence the use of tactual observing responses as 
measures of selective attention in the present study is 
subject to some question. The present writer, however, has 
argued that there is sufficient evidence to believe that 


tactual observing responses, while not the same thing as 
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selective attentional responses, are functionally related 
to them. 

A second limitation of this study is the use of a 
tactual discrimination task. It would seem that the oe 
of the tactual mode is somewhat unnatural for children at 
the grade one level. 

A third, and in the writer's view most serious 
timitation. of. this. study, stems, from, the, failure, of, the 
design to reveal the specific manner in which verbalization 
influences shift learning. 

Finally, a number of findings which are either 
marginally significant or insignificant but in the predicted 
direction have been discussed. The inferences to be made 
from such findings are limited but it was felt that there 
was some merit in presenting them in a study which was to 
some degree exploratory, since the tentative nature of the 
findings might be rendered more definitive by further 


research into the problem. 


Implications 


Theoretical. There have been two major types of 
criticism of research dealing with the nature of mediation 
in discrimination learning. The first criticism is 
directed towards the use of a paradigm supposedly beset 
with theoretical flaws, used mainly by a group of researchers 
whose primary interest is in the verbal nature of mediation 


in discrimination learning, namely the reversal shift 


ie 


- | . a 


bodelox Ato 0) rot) 


i 


ib 


vO. - 


eae eid et ybots atdy Jom 
seu ofa tedt M296. bivow aT os bam: 
48 astblede toi Iétussnanu ‘vavangires gone 
suotese yeou wety alasotzw aif at wie na 8 an 

$i3 to stblind ods wor} amaze yboae ebdt tom ie Hta. 
nGisestisdrsv daidw at x9naehn dittoaqe | oid) cebiet oo Rg 
gutoxsel dite sssasontat 


1adiis sro Hop dwsgatbart io xsdme s: setiedepeee ae ~ 
basotbexq s#y at tud thaotitngteani ro tosstifagte vite 
bam sd oF asone%9igl sit Smhesbokee ae$d sved a 
stodgd dedi 419% saw dL awd bettiwtt one egmibard nthe PES 
02 sew datny ybode 6 at wao gntiasasrg at aitee sedeiney 
ada 20 sidjaq sybisansy sd3 sponte ,ynotsubtaxs oe 
rsddrvi ¢d avidiatieh stom baxebasy 44 dete satel? 


bide sit ogak “he 


4 
 . , ¥ rs 
Lin i 


te esqys xsolLsaa owa nae Sipe atodt -dpots exo ont je” . 
ootgsiism Jo sixigan ott tt gntisebh dovasdes To wetstvtaa y; 
a! matota trae 9a382 sdT .gotazaek nofisatairselt | 

tsasd ylbsseqque ee? sau ~~ 


ih eke ic haiti x x 


29 


paradigm. The second Najor<criticism nefems, to. the manner 
in which circularity has been manifest in the use of 
theoretical arguments inferring the nature of mediation 
from the way in which instrumental responses are learned. 
Tiss Cait icism, das. primarily, beenadLrected against 
proponents of an attentional mediating mechanism in 
discrimination learning. 

The present study has been an attempt to solve some 
of these problems and in addition examine whether it is 
possible that both verbal and attentional mediation are 
iyo, ved pin ediscniminationm -lLearnime., -alhe use ofa direct 
measure of observing responses in addition to a measure of 
speed of learning enabled the observation that attentional 
responses were indeed transferred from a training task to a 
shift task and appeared to mediate the acquisition of an 
instrumental response. Hence it can be concluded that at 
least one component of the mediation involved in 
discrimination learning was .attentional in nature. indeed 
the relationship between more rapid learning and a greater 
degree of observing appropriate cues provides some evidence 
to support Rydberg's (1966) proposition that tactual 
observing is an adequate measure of selective attention. 

The question of whether verbal responses mediate in 
discrimination learning problems was also addressed in this 
study, using a paradigm (the total change design) 
appropriate for the investigation of mediational transfer. 


The observation that verbal mediation facilitated 
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intradimensional and extradimensional shifts, as well as 
the finding that verbal mediators (verbalizers of correct 
solution) learned the shift tasks more rapidly, is somewhat 
tentative support for Kendler and Kendler's (1962) argument 
that verbal mediational chains are transferred in shift 
tasks. Some doubt is generated by the lack of clarity 

Over wwhether control shifts, in which uno yalreace etrang Lor 

of mediation is involved, were facilitated by verbalization or 
not. Verbal mediation does appear to be involved in 
discrimination shift learning since subjects who overtly 
verbalized stimulus cues learned faster. However, the 
eLtect Jot awerbalizationgin the initial striate seemed sto 
encourage subjects to mediate whatever stimulus dimensions 
they were presented with. 

Luria's (1969) theory receives the strongest support 
£zom .the findings ,of ;this wstudy.. ~The swverbalization of 
labels .for .cues .on the :training task.resulted ,in a greater 
amount .of .attention to, ,the jvwerbalized cues, hence scupportine 
Luria’ s ,;view,.that speech has sa directive function on 
attention,and discrimination slearning. she wider simp li 
Eaton, ,ofsthe findings ;Louymediatuonal stheory .is staat 
verbal mediation is likely to be accompanied by attentional 
mediation. In other words, the fairly widespread view that 
either verbal or attentional mediation occurs in discrimi- 
nation learning is not supported by the present study. 


Rather, it appears that both verbal and attentional 
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mediation are components of the process of discrimination 


learning. 


Future Research. In order to make a stronger case 
for the importance of both attentional and verbal mediation 
in discrimination learning, several further steps in 
research are necessary. First, it would be desirable to 
replicate the present study using visual rather than tactual 
discrimination tasks, since the former are more commonly 
used in everyday discriminations. The use of visual 
problems would also allow a measure of selective attention 
to be employed, namely eye movements, which seem in some 
respects to be more closely related to central cognitive 
events. It would also be very relevant to examine Luria's 
notion of the effect of verbalization on orienting 
responses by looking at some measures of intensive 
attention under verbalization and no verbalization 
conditions during discrimination shift learning (e.g. 
pupillary responses, galvanic skin responses or heart-rates). 

A further necessary step in research is to examine 
the performance of older children under circumstances similar 
to those which applied in this study. The selection of the 
particular age group used in the present study was 
influenced by theories which suggest that external verbal 
instructions are especially effective at this particular 
age level. There is still a good deal of doubt about the 


truth of this hypothesis, and developmental studies of shift 
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learning with the improved paradigm should help to 
illuminate the issue. 

The question of how verbalization affects 
mediation would be more satisfactorily answered by the 
inclusion of a verbalization group which is required to 
verbalize only the relevant dimension, and a verbalization 
group which is required to verbalize both dimensions. 
Pitvexb alization) iiss eff ectdg a, con yeoin, ibavi.di np .or 
strengthening mediational chains to a verbalized dimension 
an intradimensional shift should be facilitated and an 
extradimensional shift hampered when only the relevant 
dimension is verbalized during training. If, however, 
verbalization has the general effect of encouraging subjects 
to mediate, then both intradimensional and extradimensional 
shifts should be speeded up whether relevant only or 


relevant and irrelevant dimensions are verbalized. 


Educational. Considering the theoretical issues at 
stake the current inquiry could not be expected to offer 
much in the way of immediate practical implications. 
However, the manner in which attentional responses are 
learned is a general issue which must, in the final 
analysis, be of fundamental importance in the classroom. 
Perhaps one of the most important tasks that must be 
achieved by the child through the early years of school is 
to learn to “pay attention’. in order to learn an 


association the child must learn to attend to the 
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appropriate part of the stimulus field. According to 
Mostofsky (1968) the amount and quality of learning depends 
on the amount and quality of attention. The growth of what 
Luria calls "voluntary attention" during development is a 
crucial component in the degree to which the child can 
achieve satisfaction and success in the classroom. The 
present study reaffirms the importance of language in 
training the child to achieve self-regulatory attention and 
suggests that deficits in attention among "slow-learners" 
or culturally-deprived children may be influenced to a 
considerable degree by the impoverished verbal environment 
to which these children have been exposed. Finally the 
study highlights the importance of seeing different kinds 
of behavior, such as verbal and perceptual processes, often 
conceived of as entirely distinctive processes, as 
intricately interwoven in the ongoing development of the 
ehi id’ 

It is to be hoped that after some of the theoretical 
issues about mediation have been thrashed out the efforts 
of researchers will be directed more towards applying some 
of their findings to the field of education, just as operant 
conditioning theory has been applied through behavior 
modification practices. The behavior modifiers have made 
rapid progress in the modification of overt classroom- 
relevant behavior. In the future one may expect that 


mediation theory will open the way towards modifying more 
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covert behavior such as the growth of concepts, behavior 
which is of perhaps even greater educational Significance 


than the behavior which is commonly submitted to external 


GomErony 


Summary 


The purpose of the present study was to examine the 
learning rates and tactual observing responses of children 
during tasks involving positive transfer of mediation (an 
intradimensional shift), absence of mediational transfer 
Ca control shift) and negative transfer of mediation (an 
extradimensional shift) in order to determine whether the 
mediation involved was attentional in nature. Also the 
study examined the effect of verbalizing labels for 
stimulus cues on speed of learning and tactual observing 
responses. 

The literature in the area of mediational problen- 
solving tended to divide into two streams of authors--those 
who argue that mediation transfer involves the learning 
and transfer of verbal or symbolic cues (Kendler, 1970) 
and those who favour the view that mediational transfer is 
primarily attentional in nature (Zeaman & House, 1963). 
Luria's (1969) argument that verbal labels actually have 
the effect of directing selective attention, was found to 
be a useful amalgamator of the two streams of thought. An 
examination of experimental studies in shift learning 


tended to lend support to the attentional view, but mainly 
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because findings which had previously been regarded as 
Supportive of the verbal mediational hypothesis had been 
Sharply criticized for methodological deficiencies. In 
fact the role of verbal mediation in mediational problem- 
solving had never been tested, to the present writer's 
knowledge, with the improved shift paradigm. Moreover, 
the view that both attentional and verbal mediation might 
be involved and interdependent in discrimination shift 
learning seemed to have been given very little consideration. 
One hundred and eight grade one children were 
randomly assigned to one of three shift groups (intra- 
dimensional, extradimensional and control shifts) and one 
of three verbalization groups (spontaneous, assigned and 
no verbalization). In the spontaneous verbalization treat- 
ment, subjects were directed to overtly verbalize their 
own labels for irrelevant and relevant stimulus cues, while 
in the assigned verbalization group the experimenter 
provided appropriate verbal labels for the relevant and 
irrelevant cues. All subjects were given a tactual 
discrimination problem with one dimension relevant and one 
dimension irrelevant. In an extradimensional shift, 
subjects were required to learn to respond on shift to a 
previously irrelevant dimension; in an intradimensional 
shift, subjects were shifted to a problem where the same 
dimension remained relevant; and in a control shift 


subjects were shifted to a problem containing entirely new 
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dimensions. The trials to criterion, relevant and total 


observing@perstrial,@the percentage relevant observing per 


trial and’ the couplings per trtal of the different experi- 


mental groups were compared. 

The results indicated that an intradimensional 
shift was learned most rapidly, a control shift at an 
intermediate rate and an extradimensional shift most 
slowly. During the trials immediately after the shift, 
subjects in an intradimensional shift tended to observe 
the relevant dimension more than the irrelevant dimensions, 
subjects in an extradimensional shift observed the 
irrelevant dimension more than the relevant dimension, 
while subjects in a control shift observed both dimensions 
about equally. Verbalization had the effect of increasing 
the overall tendency of subjects to observe both the 
relevant and irrelevant dimensions during pre- and post- 
shift tasks. Verbalization did not have a main effect on 
speed of learning the training task but it actually slowed 
down the performance of girls. On the shift task, however, 
verbalization facilitated solution regardless of the type 
of shift being performed. Finally, subjects who were able 
to correctly verbalize the solutions to the discrimination 
problems tended to learn the shift problem faster,and 
observe the relevant dimension more in the trials immediately 
following the shift. Verbalization treatment was Hound sto 


increase the likelihood that subjects would be able to 
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correctly verbalize problem-solution. 

The findings of the study provided support for 
arguments that mediational transfer in discrimination 
learning involves the transfer of attentional responses. 
The study also suggested, however, that attentional 
mediation may be influenced by verbal directions and 
possibly be accompanied by verbal mediation in mediational 
problem-solving. Whether verbalization treatments had the 
effect of enhancing direct transfer by strengthening 
mediational chains relevant to shift solution, or whether 
it had the effect of increasing indirect transfer by 
encouraging the tendency to mediate during both training 
and shift tasks, or whether both of these events occur is 
not clear from the present findings. However, the 
observing response data tends to suggest that verbalization 
enhances indirect transfer since it facilitates observing 
responses to both relevant and irrelevant cues after a 
G€ontrol shift. In order) to illuminate thes nature of) the 
effect of verbalization on mediational problem-solving, 
the writer suggests a design in which one verbalization 
group is required to verbalize only the relevant dimension. 
It was deemed necessary to extend the generality of the 
present findings by looking at discrimination in other 
modalities and other measures of selective attention in 


future research. 
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TASK INSTRUCTIONS GIVEN TO SUBJECTS 


Presi rainines Task 


The following instructions were given at the 
beginning of the pre-training task, when the first 
stimulus pair was visible in the windows of the apparatus. 

"Now we are going to play a game where there are 

two things and one of them is always the winner. 

You see there's a picture on this side and a 


picture on that side. Let's see if you can 


guess the winner." (Child makes choice.) 
"Good, that's fine." (Second stimulus pair 
presented.) "Now, which one do you think is 


the winner? Good, that's the winner because 

the winner always has the dots on the top/bottom 
and it doesn't matter what color the circle is./ 
No, that's the loser because the winner always 
has the dots on the top/bottom and it doesn't 
matter what color the circle is. Let's try a 


few more for practice, shall we?" 


Discrimination Learning Task 


The following instructions were given to children 
before presenting them with the tactual discrimination. 
The subject was taken around to the experiment's side of 


the apparatus while the first part of the instructions 


were being given. 
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"Well we're going to do something a bit like that 
only this time you're not allowed to look--you 
feel @hittss: abfeeling panes chookiHniathe box: 

Now there will be a thing on this side" (experi- 
menter points to space where stimuli go) "and a 
thing on this side and one of them is the winner. 
You can tell which one's the winner if you feel 
the things very carefully, and the winner always 
has a bean in the hole under it. 

Now you go round and sit on that side and put 
your hand through the hole. Leave your hand there 
for a minute and when I tell you 'Ready', I want 
Fils tio. Leed .¥' 

Trial 1. "Ready. Now feel very carefully. 
There's a thing on this side and a thing on this 
side" (experimenter guides subject's hand onto the 
stimuli). "Remember, there's always one thing 
about the winner that's the same. Take as long 
as you like and then push the one you think is the 
winner and see if there's a bean in the hole under 
10. Now teel- Lt abl. Right, sthat wasmenecewannes. 
put the bean into my hand and I'll pass it to you. 
You can change the beans you win for a prize at the 
end./ No, that was the loser." 

Trial 2. "Ready. Now remember there's always one 


thing about the winner that's the same.” 
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After the second trial no other verbal instructions 
were given (for subjects in the no verbalization group) 
except that on every tenth trial the experimenter said: 


"Remember there's always one thing about the winner that 


stays the same." 


Verbalization Groups 

The following verbal instructions were administered 
to subjects in the verbalization groups during trial one 
after the experimenter said "Now feel it all" and before 
the subject was permitted to make a response. The same 


instructions were also administered during the second trial. 


Spontaneous Verbalization. "Tell me what the 
things feel like." If subjects only verbalized 
labels to one dimension, the experimenter asked: 


"How else are the things different?" 


Assigned Verbalization. (Extradimensional and 


intradimensional shifts). "This thing is a square 
with afurry” topPandithis thing? ishascirele with a 
smooth top. Now you tell me what they are." 
(Subject then repeats labels and is verbally 
rewarded with “Good” or "“Yes"). For the next 
trial: “This thing is a circle withea furry top 
and this thing is a square with a smooth top. Now 
you tell me what they are." The subject then 


repeats the labels and is verbally rewarded with 
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eCOOdw TOL « Yes. 
(Control shift). "This thing is big with one 
bump on top and this thing is little with three 


bumpe.on cop. 


and "This thing is little with one 
bump on top and this thing is big with three bumps 
on top." (The intervening instructions, except 


for the actual labels were the same for the 


control shift as for the intradimensional shift). 


Solution Verbalization 

At the end of the shift task, when the subject had 
reached criterion and had withdrawn his hand from the 
apparatus, he was asked the following question: 

"Can you tell me which one was the winner?" 

When the subject had produced some kind of 

response to this question, the experimenter 

asked: "Do you remember which one was the 

winner the first time when we had squares and 

circles and smooth ones and furry ones/big ones 


and small ones and one bump and three bumps?" 
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Learning Tasks 
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GELLERMAN SERIES 


Abbreviations: (Furry Circle = FC 


C 
(Smooth Square = SS 


(Furry Square = FS 
( 
(Smooth Circle = SC 


Trials Left Right 
a FC ss 
Z SC FS 
3 FS SC 
4 FC SS 
5 Ss FC 
6 FS SC 
7 SC FS 
8 FC Ss 
9 SS FC 

10 FS SC 
byt SC FS 
12 Ss FC 
ahs! FC ss 
14 FS SC 
AS) SS FC 
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Reliability Indices for Inter-Scorer and 


Intra-Scorer Reliability 
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